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A STUDY OF LATE RESULTS FROM DISK OPERATIONS 
PRESENT EMPLOYMENT AND RESIDUAL COMPLAINTS 
By A. L. EYRE-BROOK, BrisToi 


ys follow-up of a personal consecutive series of 
.perations on patients diagnosed as prolapsed disks 
‘-as prompted by a desire to discover the complete- 
ess of the cure in those cases where a definite pro- 
\.pse was identified, and also to assess the late results 
, 1 those cases with negative operation findings. The 
result of the former investigation will be found to 
odd to the ever accumulating evidence of the debt 
owed by the patients suffering from sciatica to Mixter 
ond Barr, who in 1934 gave to surgeons the key to 
the operative cure of this condition. 


PATHOLOGY 


The lesion of the intervertebral disk has become 
involved in a speculative pathology which is becoming 
very popular, as any wholly mechanical concept of 
disease has a wide appeal. This speculative pathology 
is expressed in the term ‘ slipped disk,’ a condition 
modelled on the lesions of the cartilages of the knee, 
which when torn can slip in and out of position. The 
‘slipped disk,’ as far as can be discovered, is also 
endowed with the property of slipping in and out, 
and the manipulators, all of whom support this 
pathology, contend that they slip the disk back into 
position at frequent intervals. There is, however, 
not a shred of evidence in support of this theory. 

We can look for most support for any pathology 
in the operative findings in those cases of disk lesions 
which come to operation, but the clinical picture and 
the myelogram must also be explained by any true 
pathology. In an acute case, operated upon within 
a few weeks of the onset of the first symptoms, we 
readily appreciate that the true pathology of this 
condition is primarily a change in the disk consis- 


tency and must have taken place prior to the onset _ 


of these complaints. This change converts the 
normal disk, which has both form and a powerful 
clasticity to resist deformation, into a shapeless mass 
of inelastic fibres contained between the vertebrae 
sbove and below and the surrounding ligamentous 
tructures. A normal disk is like a rubber shock 
-bsorber, while the material of a prolapsed or herni- 
ted disk approaches the consistency of perished 
abber. This disk of altered texture is under the 
mnstant pressure resulting from weight-bearing in 
ae erect posture, so that it will prolapse or herniate 
1rough any weak spot ; the weak spots, lying lateral 
') the strong median raphe, frequently bring the 
ernia up against a spinal nerve-root in its extradural 
»urse and hence cause sciatica. The early phases 


of these herniz, or prolapses, appear to be associated 
with backache, but later sciatica dominates the 
clinical picture. This severe pain is often limited in 
duration—a so-called attack of sciatica. How does 
this sciatic pain come to subside when it is caused by 
the tension in a nerve-root passing over a prolapse ? 
We appreciate that the prolapse is incapable of being 
withdrawn into the disk as the displacing force of 
weight-bearing is ever present, save when lying down. 
There are three ways of explaining this clinical fact 
without distorting the known pathology as seen at 
operation :— 

1. Stretching of the nerve-root. 

2. Extrusion of the herniated contents by rupture 
of the enclosing fibrous layer. 

3. An alteration of the relation of the nerve-root 
to the prolapse, so as to obtain a shorter course over 
or around the projecting mass. 

Although the last explanation must be retained 
for completeness, it ceases to be possible in the 
presence of adhesions, and would only be likely to 
operate in the case of the steep-sided prolapse. 
Stretching of nerves is a well-known phenomenon 
and is frequently employed in peripheral nerve 
surgery, and should operate here to give relief of 
tension, with consequent cessation of pain. Impor- 
tant evidence of the persistence of the disk prolapse 
in patients who had obtained relief from their sciatica 
by non-operative measures was provided by Murray 
Falconer, McGeorge, and Begg (1948), who have 
shown that the disk prolapse in such cases could still 
be visualized in the myelogram. Where adhesions 
tie down the nerve-root and limit stretching to a very 
short segment, we would expect tension to persist, 
and this explains the frequency of adhesions in those 
cases resisting conservative treatment and so coming 
to operation. Partial or complete extrusion is a 
definite finding at operation—an established fact. 
With complete extrusion, the hernia collapses and 
the nerve-root is released from tension, probably 
more permanently and completely than where 
stretching of the nerve-root gives relief, as in this 
latter event a slight further extrusion of disk material 
will give rise to further tension and another attack 
of sciatica. . 

The termination of an attack of sciatica by one 
of the above three mechanisms can be encouraged by 
rest or by manipulation, the former being the wiser 
course to follow, with nerve stretching, which occurs 
more safely without any suddenness or violence. 
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Extrusion may be slow and almost spontaneous, and 
again is more safely encouraged by rest, but will 
account for some of the more dramatic results of 
manipulation. Where altered relationship results in 
the relief from symptoms, this will certainly be 
encouraged by a manipulation. Any such manipula- 
tion should consist of gentle, rotational or lateral 
bending manceuvres, performed without a general 
anesthetic. The author had an unfortunate experi- 
ence with a hyperextension manipulation under a 
general anesthetic some years ago. This case of 
sciatica formerly had no neurological signs ; at the 
manipulation a crunching noise was heard and on 
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only when this failed were they subjected to surger’’. 
Treatment by rest took one of several forms: 
(1) Three weeks in bed ; (2) A plaster jacket for six 
weeks ; (3) A surgical corset worn indefinitely. The 
more acute case was more likely to be operated upoa 
at an early date, while the less severe case might have 
all three rest treatments in turn before a failure to 
obtain adequate relief from symptoms led to a 
decision to operate. 

Operation.—The operation performed on a! 
these cases consisted of a simple exposure of the 
prolapse and the removal of all the degenerate: 
material which could be reached by the diligent us: 
of pituitary alligator forceps. It was the rule 
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to expose the two lowest disks, and where 
negative findings resulted, it was usual- to 
expose the L.3-4 disk as well. Frequently, 
however, where a very definite prolapse was 
found, the operation was limited to the expo- 
sure of a single disk. Occasionally, where 
symptoms and signs suggested a central pro- 
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recovering from the anesthetic the patient was found 
to have lost both ankle-jerks, to have numbness over 
the soles of the feet and the saddle area, and to have 
a weak detrusor action leading to partial urinary 
retention. A large central disk prolapse was revealed 
at an operation by a neurosurgical colleague a few 
days later. This case is not an isolated example of 
the risks of manipulative treatment, particularly under 
a general anesthetic, and it also indicates that hyper- 
extension must not be looked upon as a manceuvre 
which is devoid of risk. The patient very occasion- 
ally accomplishes his own manipulation by a sudden 
slip or twist and immediately obtains considerable 
relief—whether by stretching the nerve, extruding 
the prolapse, or altering a precarious relationship 
between these two, no one can tell, but all three 
explanations are compatible with the known patho- 
logy of prolapsed disks as seen at operation. 


TREATMENT 


Non-operative.—In this series of cases treated 
by operation, only a few extremely acute cases were 
subjected to surgery without first being treated by 
rest. The vast majority were treated by rest, and 


lapse, a complete laminectomy was per- 
formed ; otherwise, with unilateral leg symp- 
toms, surgery was confined to one side and 
the amount of bone cut away depended 
entirely on the exposure possible by an inter- 
laminar approach. Before a negative explor- 
ation could be considered complete, it was 
felt necessary to remove at least the two 
lowest hemilaminez. 

Operative Findings.—A prolapsed disk 
was only accepted if it was a definite bulge, 
capable of being clearly demonstrated to 
one’s assistant and evidently causing tension 
in an overlying nerve-root. ‘ Occult’ or 
‘hidden ’ disks and ‘ scarred’ disks were not 
accepted as real pathology capable of causing 
the present symptoms of the patient, so that 
in the absence of a definite prolapse the case 
was recorded as a negative exploration save 
in those cases where adhesions were an out- 
standing feature, in which case these were 
noted and freed. 


MATERIAL 


This consists of a personal series of 117 out of 
123 consecutive operations on patients diagnosed as 
prolapsed disks (6 could not be traced) followed up 


for a minimum period of one year (maximum 4} 
years). 


Disk prolapse confirmed at operation 99 
Intradural tumour—xanthoma I 
Adhesions only 6 
No abnormality found II 


117 
The indications for operation were either the severity 
of the symptoms resisting conservative treatment, or 
much less severe cases where operation was eventually 
accepted by the surgeon and the patient as no other 
treatment seemed to bring complete relief. The 
more acute cases came to surgery earlier and would 
be expected to give the better results, but it is found 
that many of the late cases seem to have done as well. 
No case was operated on for backache alone, and I 
doubt if there is such a group of cases of disk prolapse 
which requires surgery. A number of protrusions, 
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LATE RESULTS 


th central and lateral, were, however, causing only 
ttock pain or pain reaching no lower than the knee. 
.e majority of cases were operated upon under the 
n conviction that a disk prolapse was present, but 
ew were subjected to surgery in the hope of curing 
yatient of his rather atypical signs and symptoms, 
ssibly against the sounder diagnostic judgement of 
h neurologist and surgeon. As this exploratory 
© eration should do no harm, no apology is deemed 
n cessary for this occasional procedure. 

Age Incidence (Fig. 428).—The age incidence is 
s -nin the graph, which again stresses the recognized 
f. t that the major incidence of sciatica is in the fourth 
d cade. The fact that three definite cases resisting 
a conservative measures for six to twelve months 
o curred at ages of 15, 16, and 17, and that all these 
c es were girls, does not help to support a theory of 
t: uma or age as the cause of the all-important primary 
c anges in the disk. Three cases were operated on 
wien over 60 years of age—one at 65 years had 
d inite positive findings and made a complete 
rc -overy ; two others, at 62 and 73 years, showing 
s. ne paresis, were little helped by exploration, even 
t! ough a prolapse under a taut fifth lumbar nerve 
vis discovered in the latter case. The cause of the 
pin and paresis in these two cases has not been 
explained, although one died two years after the 
operation from cerebral thrombosis and the second, 
fifteen months later, still shows no evidence of 
secondary growth—a common explanation of sciatica 
in this age group. 

The sex incidence is slightly in favour of the 
male sex, but not markedly so, the numbers being 

7:50 = 4:3 (proven disks—58: 41 = 4: 3). 

Situation of Disk Prolapse (Fig. 429).—The 
situation of the lesion was at the lumbosacral level 
in well over two-thirds of the cases, the figures being 
lumbosacral, 73 ; L.4-5, 28 ; and L.3-4,2. In each 
of 4 cases, two distinct disk prolapses were discovered, 
one being in the lumbosacral and one in the L.4-5 
space. In these double cases the lesion was found 
at the time of operation in a routine exposure of 
both spaces, but in 2 it was doubtful whether the 
smaller prolapse was causing any symptoms. This 
rare occurrence of a double lesion would seem to be 
just sufficient to make it advisable to expose both 
lumbosacral and L.4-5 disks at any operation, even 
though a definite prolapse is discovered in the disk 
first exposed. 

Recurrence after Operation.—In two cases a 
further operation some time later (two and a half years 
and ten months) revealed a recurrent prolapse from 
extrusion of material not evacuated at the original 
operation. In one case the prolapse was on the same 
sile and had resulted in three attacks of sciatica in 
tvo and a half years, and in the second case the 
p olapse was on the opposite side and had caused 
some symptoms from within a few weeks of the first 
©>eration. Both these recurrences are attributable 
t incomplete evacuation of the disk, and the latter 
p obably indicates that a bilateral approach is advis- 
« le wherever there is any suggestion of symptoms 
| the other leg. 

Other Lesions.— 

1. Intraspinal Tumour.—During the period 
‘ vered by this series, only 1 case of intraspinal 
' mour was discovered. As is usual in this type of 
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lesion, the history was long standing and the dis- 
comfort unremitting in nature. The tumour proved 
to be a xanthoma. This is a small percentage for 
intraspinal tumours, but cannot be compared with 
any series of disk operations from a neurosurgical 
unit, as cases more likely to be tumours than disks 
were certainly referred to the neurosurgical depart- 
ment at this hospital. 

2. Adhesions.—In 6 of the cases in which no disk 
prolapse was found at operation, adhesions were suffi- 
ciently in evidence to allow of a conciusion that these 
were the cause of the symptoms and signs. Four of 
these cases were very satisfied with the result of the 


73 
99 Cases With he Disk Exolopas. Fqund 
Positive Findi 14-67, 
(In 4 cases a (Adhesions - 6 cases 
prolapse of two | N.A.D. -II cases) 
disks was found) 
17 


Lumbo- L4-5 L.3-4 Negative 
Sacral Disk Disk Findings 
Disk 


Fic. 429.—Situation of disk prolapse. 


operation ; inthe other 2 cases there was someimprove- 
ment only and the operation was of doubtful value. 

Trauma in the History.—N» useful purpose 
will be served by speculating on the presence or 
absence of trauma in the causation of the primary 
changes in the disk, as such incidents are lost in the 
distant months, probably years, and few normal 
people can be interrogated as regards trauma without 
their remembering such incidents in fair number, 
depending on the athletic tendencies and vigour of 
_the individual. It is interesting to note that sciatica 
has always been accepted as an illness and that few 
patients in the past have claiméd workmen’s compen- 
sation when suffering from sciatica. This seems 
useful support for the contention that trauma infre- 
quently intrudes itself into the clinical history. In 
only 16 out of the 117 cases reported here was 
causative trauma volunteered by the patient (13.7 
per cent). Such trauma was lifting (5) or a fall (6), 
the remaining 5 consisting hardly of trauma, but of 
some movement, on which occasion the pain was 
first noted. It is interesting that in these 16 cases 
3 operations revealed no disk—an 18 per cent rate, 
and rather higher than the rate in the complete series. 
Hence, trauma in the history cannot be taken as any 
help in diagnosis. (Table I.) 
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Pursuing the question of trauma, however, it is 
clear that there will be an increasing number of 
claims for Industrial Compensation for disk sciatica, 
and it would appear that the inevitable outcome will 
have to be in conformity with the practice in cases of 
indirect inguinal hernia with a preformed sac, and it 
will only be necessary for the patient to remember 
some definite strain or fall to substantiate his case for 


Fic. 430.—T. H. A. E., 48 years, farmer. Large prolapse 
of lumbosacral disk on left side, no abnormality of L.4-5 disk. 
= complaints of leg or back since operation. Continues with 

arming. 


Industrial Compensation. The preformed sac is just 
waiting to be filled—the degenerate shapeless mass 
in the disk is just waiting to prolapse through any 


Table I—TRAUMA VOLUNTEERED BY PATIENT 


Initial Nature of Trauma Findings at Operation 
MC. Fall No prolapsed disk 
P. H. Lifting bucket 
W. E. D. A stumble 
M. P. Fall Prolapsed disk 
R. K. Heavy lifting 
B.C. Pressing car pedal 20 a 
D. W. H. Onset while bending ae ae 
Fall off bicycle 
B. R. Fall off horse pi ~~ 
E. G. B. Lifting suitcases 
M. F. Moving furniture 
J. B. Shovelling coal ” » 
F. G. E. A slip = * 
A. W. Jumped off bus 


weak spot; trauma may usher in the disability in 
either case, but the stage is set for the development 
of a disability, even without trauma. 


Length of History and Prognosis.—Twent - 
seven cases were found to have a duration of sym: - 
toms, continuous or intermittent, extending oy r 
more than a year (one to twenty years). The resu 5 
of surgery in this group were as good as those int ¢ 
whole group—over 50 per cent with no complain . 
15 per cent were not relieved, and minor or int 
mittent complaints in 35 per cent. 


Fic. 431.—V. P., 26 years, housewife. Large central 
poseoee L.4-5 disk, softening but no definite prolapse of 
umbosacral disk. Only complaint is occasional sharp stabs 
of pain in back. 


Points in the Neurological Findings.—Com- 
monly occurring where the first sacral nerve-root 
was involved, we found the ankle-jerk reduced or 
absent in 46 out of 73 such cases. It will be seen, 
however, that an absent or reduced ankle-jerk 

Ankle-jerks : Absent or reduced. 


In 73 lumbosacral disk prolapses 46 
In 28 L.4-5 disk prolapses 


(2 absent ; 4 reduced) 6 
In 6 cases with adhesions I 
In 11 cases with negative findings at operation 6 

Weakened Dorsiflexors :— 

In 73 lumbosacral disk prolapses 6 
In 28 L.4-5 disk prolapses 8 
In 6 cases with adhesions L I 
In 11 cases with negative findings at operation 2 


occurred in 6 cases where the fifth lumbar nerve- 
root alone was involved, as well as in 1 case showing 
only adhesions, and in over half the cases (6) in whic! 
no abnormality could be found at operation. 
Weakness of dorsiflexors occurred most com- 
monly (8 out of 28) where the fifth lumba* 
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n °ve-root was involved, but also occurred in 6 cases 
w ere the first sacral nerve-root alone was affected, 
in t case of adhesions, and in 2 negative explorations. 

It should be noted that among the II cases with 
n zative explorations, no fewer than 6 showed neuro- 
lc ical signs—a percentage only slightly lower than 
t! t in the complete series. 

Radiological Findings.—Radiographs gave no 
si »porting evidence in 41 per cent, gave misleading 
e dence in 12 per cent, and confirmatory evidence 
i: only 47 per cent of the cases. It can clearly be 
s n that little positive help can be expected from a 
r. ‘iograph in a case of suspected prolapsed disk, save 
i) the important direction of excluding other lesions 
o the spine. 

The three cases showing the most severe X-ray 
c inges are illustrated (Figs. 430-432). Two of these 
h ve no complaints whatsoever of their backs and one 
h-; minor intermittent complaints, but the most 
ir eresting fact is that in two cases the lesion proved 
tc be at a different level, which was radiologically 
al nost normal. The freedom from pain in cases 
v th such radiological findings supports the conten- 
ton that bone-grafting is rarely needed to supple- 
ment the surgery of prolapsed disk. It may be 
called for at a later date for continuing backache, but 
was not performed in any case reported in this series. 

Complications.—The partial cauda equina lesion 
occurred with urinary retention and some paralysis 
in both legs from a central L.3-4 disk prolapse. He 
made quite a good recovery after a prolonged con- 
valescence, but was not able to return to work (a 
physician) for twelve months. His bladder now 
functions normally, there has been an addition to the 
family, but he still wears a below-knee iron, toe- 
raising spring, and T-strap on one leg, and also has 
a weak gluteus maximus on this side. 


Partial Cauda Equina Lesion with Retention 
(L.3-4 Central) I 


Weakness of Dorsiflexors q 4 
Exaggeration of pre-operative weakness 
No pre-operative w ess 


Lesions : Lumbosacral prolapse 
Adhesions 
Negative exploration 


N NN 


Extradural Abscess with Meningitis I 


Thrombosis extending up to external iliac vein 
(ligated) 


The 4 cases with weak dorsiflexors after operation _ 


all required the temporary use of an iron and toe- 
r — spring ; 3 recovered save for a slight weakness 
‘' numbness, and 1 persists, eighteen months later, 
SI vulicheniie to require the continued use of this splint. 
This case had definite pre-operative weakness of the 
‘orsiflexors and at operation revealed no abnormality. 
‘ne of the other cases—a definite lumbosacral pro- 
pse—showed some weakness before operation, the 
\st-operative condition being a temporary exag- 
‘ration of this. 
The extradural abscess with some meningitis, the 
‘sult of an extradural infection and a small rent in 
ie dura, caused much concern for two weeks, but 
‘ie infection was brought under control without very 
iuch difficulty. Unfortunately the exploration was 
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negative, so that it is not certain whether we should 
attribute her residual complaints to the original 
condition or the complications. She runs the house 
and three young children and does some gardening, 
but complains of some pain in the hack and left but- 
tock, and persists in having a list. 

The thrombosis extending up to the external iliac 
vein is a possible complication of any operation. 


4 


Fic. 432.—G. B., 55 years, housewife and keen gardener. 
Prolapse of lumbosacral disk on right side, normal L.4-5 and 
L.3-4 disks. No complaints of back. 


Ligation checked the extension and she has had no 
complaints of the leg which was involved. 

Three of these cases with post-operative compli- 
cations were straightforward lumbosacral disk pro- 
lapses ; the remaining 4 cases were found to be more 
difficult operations: (1) A large central L.3-4 disk 
prolapse ; (2) Adhesions ; (3) Negative explorations 
(2 cases). These last always prove much more 
extensive operations, it being difficult to decide how 
far such an exploratory operation should go, and in 
this series usually proceeded to a full exposure of the 
L.4 and § and S.1 nerve-roots in their extradural and 
intraspinal course, and occasionally through the 
spinal foramen by performing a facetectomy. 

Residual Complaints of Back—not neces- 
sarily Complaints of Pain (Fig. 433).—In 47 
(40 per cent) of the cases followed up for a minimum 
period of a year, there were no complaints at all from 
the back. Those complaining of definite backache 
number 24, and in these cases it evidently constitutes 
a definite disability. It is interesting to note that of 
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these 24 complaining of definite residual backache, 
no less than 11 showed normal disks at operation. 
(Conversely, 11 out of 17 explorations showing 
normal disks persisted with backache sufficiently to 
constitute a definite disability.) Presumably the 
pre-operative pain which continued into the post- 
operative period was due to causes other than a disk 
prolapse and was not relieved by the exploratory 
operation, in which findings were negative. 

A larger number (45) were classed as suffering 
from slight, or transient, disability, and included all 
such remarks as “loss of lifting power ”’, “‘ occasional 
pains”, “‘ back-ache after gardening”, “a numb 


feeling, but am playing hockey regularly ’’, “‘ can only 


NO TRANSIENT DEFINITE 
COMPLAINTS OR MINOR _ DISABILITY 
COMPLAINTS 


433.—Complaints_of back. 


take digging in small doses”, “weakness, but no 
pain”’, “‘slight ache after heavy work”’, and “ache 
after digging for two to three hours”. It might well 
be commented that many of these remarks are no 
more than any person might make about what he 
could consider as his normal back, particularly those 
relating to gardening. It is almost surprising that 
40 per cent should not qualify their remarks about 
their backs with some such reference to an occasional 
ache or weakness, yet these cases state that their 
backs give them no trouble whatsoever. 

In a number of cases, a partial or complete facet- 
ectomy was performed, but there did not appear 
to be any correlation between residual com- 
plaints of backache or weakness of the back and the 
amount of bone removed, even where the facets were 
involved. 

Residual Leg Pain (Fig. 434).—Persisting pain 
in the leg occurred in 11 cases, 3 of which had 
revealed a prolapsed disk at operation, 1 had shown 
adhesions, while the remaining 7 had been explora- 
tions with negative findings. Very slight ache or 
discomfort was mentioned by a further 22 cases, all 
but 2 of which had had positive findings at operation 
(1 adhesion and 1 negative exploration). This 
occasional discomfort is presumably usually due to 
adhesions, pre-operative or post-operative. Sixty- 
seven out of the 117 cases had no ache or pain in the 
leg (§7 per cent). A very interesting finding was the 
frequency of complaints of cramp at night. This was 
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a feature in no less than 17 cases, and in 12 of th: se 
no other complaint was made of the leg. May 
described the cramps as severe. Of the 17 cases, 5 
had shown a prolapsed disk, 1 adhesions, and 1 hid 
revealed no lesion. 

Occupations (Fig. 435).—A careful analysis w is 
made of those cases formerly engaged in hea y 
manual occupations. Naturally only men wee 
included. Twenty-four out of 67 qualified for wh it 
could be termed heavy work, and some interesti: g 
evidence of the completeness of many of the curs 
was forthcoming. It will be seen that 18 out of tie 


Definite and 
Persistent 
Discomfort 


Cramps at 
Night 


No Pain Slight 
Occasional 
Pain 

(Only 
Complaint 
in Cases) 


Fic. 434.—Complaints of leg pain. 


24 heavy workers returned to their former activities 


with no complaints. In their replies the men were 
frequently at pains to stress their fitness. The lorry 
drivers indicated that loading and unloading sacks up 
to 14 cwt. was included in their work, as well as the 
changing of wheels and the cranking of engines. The 
stoKers stated that they were shovelling fuel all day. 
Those who failed to continue at their former occupa- 
tion were a farmer (retired), a labourer (lighter 
labouring), a docker (checking), two lorry drivers 
(garage hand and radio salesman), and a quarry 
worker (lighter quarry work). 

On these findings no one can contend that either 
a disk prolapse or a simple operation to remove the 
degenerate material can be deemed likely to render 
the back weak or painful. 

Out of the 24 heavy workers, all those returning 
to their former occupation had positive findings, but 
3 out of the 6 going back to lighter employment 
revealed no disk prolapse at operation—a point of 
great interest ; 1 case showed adhesions and 2 cases 
revealed no pathology, and a purely exploratory 
operation naturally has a poor therapeutic value. 
Thus, 18 out of 21 men engaged in heavy occupations 
and found at operation to be suffering from a prolapsed 
disk, returned to their previous heavy work. 

Sports.—A variety of sports have been indulgec 
in since operation, including bowling at cricket, 
mountaineering, bell-ringing, and weight-lifting, bu 
a much more severe test is represented by bending; 
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,ose older backs in digging the garden—many com- 
aints of backache were only elicited by this test 
id are listed under ‘ Residual Complaints of the 
ack’, 

Are you pleased you had the Operation ?— 
nly 6 cases stated that they had not benefited from 
e operation: in addition, the case of central disk 
‘olapse complicated by the cauda equina lesion 


OCCUPATION _ |NO. OF [PRESENT OCCUPATION 


ICASES|/SAME} LIGHTER 
armer. 3 
orry Driver. |. Garage Hand. 


|. Radio Salesman. 


oach Driver. 
gricultural Engineer. 
eavy Engineer. 
ull Time Gardener. 
jarket Gardener. 
toker. 
locker. 
lorking a 
oremen) Railway. 
tigger’s Mate. 
_abourer, 

Quarry Worker. 


4 
2 
| 
2 


Light L 
.Light Quarry 
Worker 
24 |6 


OF 


Fic. 435.—Details of cases formerly engaged in heavy 
employment. 


stated that the paralysis marred the - satis- 
faction resulting from his complete freedom from 
pain. 

Analysis of Explorations showing no Pro- 
lapsed Disk (Fig. 436, Table IJ).—Excluding the 
case of intradural tumour, there were I7 cases in 
which no disk prolapse was found, but in 6 cases 


Completely “More than Slight or No 
Well Glad’over Benefit from 
Result Operation 

12. 


Fic. 436.—Analysis of results in cases showing no prolapsed 
disk on exploration. 


lefinite adhesions were discovered around a nerve- 
oot and these were freed. These may well represent 
he late result of an extruded disk prolapse, but no 
upporting evidence was found in these cases. Four 


expressed themselves as more than pleased with the 
result of the operation, while in two there was little 
if any improvement. 

Of the 11 cases in which no abnormality was 
found, in only 1 case—a student of 23 years—did a 
complete cure reward the unworthy surgeon. In the 
remaining 10 cases convalescence was prolonged and 
little, if any, benefit appeared to have been derived 
from the operation—as was indeed to be expected. 
No one suggested that he or she was worse as the 
result of the operation. To allow the benefit of 
surgery to all those capable of being cured by surgery, 
a small percentage of negative explorations is permis- 
sible—in this series 10 per cent: this is certainly the 
policy followed in many spheres of surgery and is 
equally justifiable in the surgery of prolapsed inter- 
vertebral disks. 

Note should be taken of the high percentage of 
neurological findings in these cases—in 2 out of 6 
cases showing adhesions, and in 6 out of II cases 
with negative explorations. Some of these latter had 
several neurological signs and were operated upon at 


Table II.—No Disk PROLAPSE FOUND AT OPERATION 
(17 CASES) 


NEUROLOGICAL SIGNS 


OPERATIVE 
Weak Deep Sensory FINDINGS 


—_ Reflexes Change 


Yes Absent K.]J. 
Absent A.J. 
Weak A.J. 
Absent A.J. 


Absent A.J. 
Weak A.J. 


No abnormality 


=o 


< 


= 


the request of the neurologist, possibly against the 
better judgement of both physician and surgeon, but 
in order to exclude a curable lesion. 

The subsequent history has not unravelled the 
mystery of these cases, particularly those with abnor- 
mal neurological findings. ‘It does not seem likely 
that there is a prolapse at a higher level as anterior 
crural pain should be prominent in a lesion of L.3 
nerve-root ; is the cause of the sciatica intradural in 
most of the cases? It seems fair to surmise that 
some of the complaints unsupported by abnormal 
neurological findings may be caused by osteo- 
arthritis or other forms of arthritis of the interspinal 
or sacro-iliac joints, and it appears advisable to stress 
this in order to counteract a regrettable tendency 
of some clinicians to allow the disk prolapse to 
monopolize this region to the complete exclusion of 
other conditions, which are only allowed to operate in 
other parts of the anatomy. 
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SUMMARY AND CONCLUSIONS 


1. In a personal series of 123 consecutive cases 
only 6 were not traced, so that 117 were followed up. 
Minimum period of follow-up was I year. 

2. Operative findings: Intraspinal tumour, I ; 
Disk prolapse, 99 ; Adhesions, 6; No abnormality, 
11. There were two definite prolapses in each of 4 
cases. 

3. Level of disk prolapses: Lumbosacral disk, 
73; L.4-5 disks, 28 ; L.3-4 disks, 2. 

4. Operation consisted of no more than removal 
of degenerate disk material. In no case was spinal 
fusion performed. 

5. In only 16 cases was trauma suggested as a 
cause of the sciatica, and in § it was very trivial. 

6. No explanation is offered for the primary 
changes in the disk, which is the most important 
factor in the prolapse. It is certain that the stresses 
of the erect position are sufficient to squeeze out the 
shapeless inelastic material in the large majority of, 
cases. The term ‘slipped disk’ gives a grossly dis- 
torted impression of the pathology and should never 
be used. The prolapse certainly cannot slip back. 
Spontaneous cure occurs by the stretching of the 
nerve or rupture of the prolapse, resulting in com- 
plete extrusion of the contents. Improvement may 
occur by alteration in the relationship of the nerve to 
the prolapse by a manipulation, but manipulation no 
doubt usually acts by stretching the nerve or rup- 
turing the enveloping ligament. 

7. Radiological findings: Confirmed in 41 per 
cent; Failed to confirm in 47 per cent; Misled in 
12 percent. Two of the 3 cases showing the grossest 
radiological changes revealed a prolapsed disk at a 
different level, radiologically normal. It is fair to 
conclude that little positive help can be expected 


from the radiograph, save in the important directic 1 
of excluding other pathology. 

8. The neurological findings are correlated wii. 
the operative findings. The tension signs of straigh - 
leg raising and list were at least as reliable as neur - 
logical signs in coming to a correct diagnosis. 

9. In 7 cases there were complications from tl : 
operation ; 4 made complete recoveries. 

10. Residual complaints of the back and residu | 
pain in the leg were analysed. Cramps at niglt 
featured in a number of cases which otherwise wet > 
free from all pain. 

11. Eighteen out of 24 heavy workers (18 out «f 
21 cases with a disk prolapse) returned to their forme: 
occupations, including stoking, farming, lorry driving , 
and market gardening, and appeared to have made 1 
complete recovery. 

12. The 11 cases where the exploration was 
entirely negative were analysed. Only 1 recovered 
completely after the purely exploratory operation ; 
the others retained their complaints, wholly or in 
part. Subsequent history has not as yet revealed the 
cause of the sciatica in any case. 

13. Only definite prolapses of the disk were 
recognized in this series and one may perhaps wonder 
whether the scarred, hidden, or occult disk prolapse 
may in later years receive no more attention than does 
the thickened ligamentum flavum to-day, although 
the latter was once held to explain many of those 
cases with indefinite findings at operation. 
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IT is generally agreed that carcinoma of the male 
breast is a relatively uncommon condition and there 
are few surgeons able to see and follow enough cases 
from which to draw satisfactory conclusions. One 
fact, agreed on by most authors, which seems to 
emerge from a study of the literature is the poor 
prognosis when considering a five-year survival 
period. Geschickter (1948) is a notable exception to 
this when he writes: “‘ A study of the methods of 
treatment and follow-ups in conjunction with the 
pathological specimens indicates that cancer of the 
male breast is inherently a more favourable disease 
than cancer of the female breast, although in the 
past results have been poorer. Circumscribed 
neomammary cancers and low-grade adenocarcino- 
mas are relatively more common in the male than 
in the female; the tumour is more _ readily 
accessible to palpation and more easily noticed on 
inspection.” 


CARCINOMA OF THE MALE BREAST 
A REPORT OF 19 CASES AND A REVIEW OF THE LITERATURE 
By PHILIP SOMERVILLE 


SENIOR REGISTRAR, KING’S COLLEGE HOSPITAL, LONDON 


Since it is also stated that the disease is essentially 
the same as its female counterpart, it was thought 
worth while to examine a series of patients and to 
review the literature indicating the progress of this 
disease. 

Nineteen cases have been examined and followed 


up: 12 cases have been taken from the records of 


King’s College Hospital, London, having attended 
there during the past 22 years; 7 further cases are 
from the personal records of Sir Cecil Wakeley, 
and 1 from those of Mr. Heriot. No comparison can 
therefore be made regarding the. sex incidence, 
which is generally recorded as about 1 : 100. 


HISTORICAL 


Mention of the early writings on this subject may 
be of passing interest. As long ago as the sixteenth 
century a reference was made by Franciscus Arcaeus 
(1493-1573) to the fact that cancer may also occur 
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the male breast. Ambroise Paré (1510-90) was 
o one of the first to mention it, but Fabricius 
ldanus (1537-1619) appears to be the first to 
ike a reference to a particular case. It was not 
til about two hundred years later that articles 
gan to appear in the journals on this subject. In 
33 Poirier undertook a thorough investigation and 
1886 Schuchardt reported a notable contribution 
413 cases of tumour, of which 86 per cent were 
lignant and 14 per cent benign. In 1889 Williams 
‘iewed 100 cases collected from various sources. 
iis appears to be the first real account of the 
ease in the British literature. Amputation was 
‘formed in 56 cases, but the axilla was dissected 
only 20, with 2 deaths. The average time for 
> presence of disease before treatment was 29°5 
ynths. 

In more recent years a notable contribution on 
t!_s subject came from Wainwright (1927), who 
co lected 418 cases from various sources, examining 
p. thological material in 79 and making an extensive 
rcview of the literature. In addition to reports of 
oe or a few cases, a series of patients has been 
rc ported since by Neal and Simpson (1930), Gilbert 
(1933), Moore (1934), Sachs (1941), Peck (1944), 
and by Payson and Rieva Rish (1949). Gilbert 
reported on 47 cases with special reference to 
actiology, and Sachs reviewed a series of 205 cases 
collected from a variety of sources. 

Good accounts of the disease are also to be 
found in Tumours of the Breast, by Cheatle and Cutler 
(1931), and in Diseases of the Breast, by Geschickter 
(1948). 


ore 
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DISCUSSION 


Aetiology.—The incidence of carcinoma of the 
male breast compared with the disease in females is 
small and varies slightly with the different series. 
In Mulleder’s (1922) series of 612 cases 12 occurred in 
males (1-9 per cent). Geschickter gives it as about 
I per cent and Sachs as 1-3 per cent. Figures from 
the Registrar-General’s Review for England and 
Wales for 1946 show that 69 deaths from cancer of 
the male breast were recorded compared with 7711 
in women, an incidence of 0-9 per cent. The reason 
for the difference in incidence is discussed below, 
and it would appear to be due to the vestigial nature 
of the male breast, together with the absence of 
cyclical stimulation from hormones. 

Age.—Cases from all ages are quoted in the 
literature. Both Bryan (1914) and Sachs (1941) 


report boys of 12 years, and Blodgett (1897) a youth . 


o! 14 years and 8 months. The oldest patient, a man 
of 9I years, is reported by Lunn (1896). It is stated 
in many papers that the average age incidence is 
higher in men than women. In this series the 
average age at the time of presentation is 55:2 years 
compared with the following series: Wainwright, 
yr. ; Sachs, 57:2 yr. ; Peck, §9.2 yr. Of the 69 
c ses dying in England and Wales in 1946, 50 were 
b tween 50 and 75 years. 

Race.—At one time it was thought that the 
¢ sease occurred predominantly in white races but 
t ts was undoubtedly due to reports from institutions 
¢-aling with white patients. There are now many 
r ports of cases occurring in negroes, Indians, 
( .inese, and Madagascans, as well as others. 
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Heredity.—It is difficult to establish any heredi- 
tary predisposition in the male because of the rarity 
of the disease and the inaccuracy of the information 
available. Two of the 19 cases in this series showed 
other evidence of neoplasia. One subsequently 
developed and died from a carcinoma of the pancreas, 
while the other was operated on for a large rectal 
adenoma. 

Trauma.—The significance of trauma in the 
development of carcinoma of the breast has always 
been a point for discussion. it is not surprising 
that there should be mention of it in the history of 
many patients owing to the superficial position of 
the breast and the possibility of trauma in certain 
male occupations. Gilbert reported an incidence of 
29 per cent (14 cases, of which 12 were single injuries, 
and 2 chronic and occupational). Sachs reported 
29°3 per cent. One cannot help being impressed by 
the number of cases of injury and its nature, but it 
is difficult to establish a definite relationship. 
Examples in the literature are many and varied: 
Wainwright mentions a case resulting from a sword 
thrust; Billroth a carcinoma developing six months 
after a gunshot wound, Bryan a boy of 12 years who 
was struck by a golf ball, and Peck a carcinoma which 
developed eight months following a car accident in 
which the three underlying ribs were fractured. In 
1912 Sampson Handley recorded a female who was 
the first on record to whom damages were awarded 
as compensation in a case of carcinoma of the breast 
appearing following a fall. In the opinion of Handley 
** to establish a case of traumatic carcinoma it must be 
shown that the injury was a single one, of some 
severity, causing recognizable objective signs such 
as bruising. That no lump was present in the breast 
previously, that the injury preceded the tumour by 
not longer than a year, that the tumour appeared 
at the exact site of the injury, and that its nature was 
established by microscopical examination”. Ewing 
(1940) postulates similar conditions. 

Chronic irritation of various types has been cited 
as a possible cause. In a patient of 91 years reported 
by Lunn a carcinoma is said to have developed as a 
result of irritation of his braces. Such occupations 
as shoemaking, carpentry, and that of postman have 
been incriminated. Rodman mentions a case of a 
labourer who constantly rested the handle of his 
shovel against the affected breast. 

In the present series only one patient mentioned 
trauma and this was an incident which brought the 
tumour to light a few days before admission. 

Hormonic Influence.—There is strong evidence 
of a hormonic influence in the development of 
carcinoma of the male breast. Long ago clinicians 
were struck by its comparative rarity. The experi- 
ments of Lacassagne are well known. By the 
repeated injection of “ Folliculine” (cestrin) he 
produced mammary cancer in male mice belonging to 
a strain with a high incidence of breast cancer, but 
in which males are not attacked spontaneously. It 
is interesting to note the histological appearances 
found by Scarff and Smith (1942) in two patients 
who were workers with stilbeestrol or its precursor. 
These two men, aged 18 and 22 years, developed 
enlargement of the breasts after twelve and ten 
weeks. Biopsy showed a dangerous degree of 
epithelial proliferation. Equally interesting are those 
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cases reported as developing carcinoma of the breast 
following treatment by stilbeestrol for carcinoma of 
the prostate. Such a case is mentioned by McClure 
and Higgins. Hypertrophy of the breast was 
first noticed, followed later after many months by 


FIG. 437.—Case 2. Patient aged 78 years, with carcinoma 
below and to inner side of left breast which had been present 
two years. 


malignant degeneration, proved by excision and 
histology. Gynecomastia is usually regarded as 
being due to hormonal imbalance. Gilbert supported 
Ewing’s contention that such overdevelopment and 


FIG. 439.—Case 3. A typical scirrhous spheroidal-celled 
carcinoma. (H.andE.) 80.) 


hypertrophy is a predisposing factor to cancer. In 
9 out of 47 cases this had been previously present. 
This would appear to be an unduly high percentage, 
but Geschickter also describes the association in 
3 out of 30 cases. Menville (1933) reported 2 cases 
followed by carcinoma. Cheatle and Cutler held 
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the opposite view and regarded the association is 
being so rare as to be a coincidence. 

Various cases are reported as having had a lur ip 
present for many years which latterly took on a mc re 
rapid rate of growth. These have been regarded is 


FiG. 438.—Case 2. Showing growth firmly attached to skin 
and invading it, producing a hard easily recognizable lump. 


carcinomas developing on an underlying benign 
tumour or area of chronic mastitis. 

Stonham (1943) describes a case which seems to 
include trauma and a hormonal disturbance in its 


A_ well-differentiated adenocarcinoma. 
H. and E.) (x 80.) 


Fic. 440.—Case 


aetiology. A British soldier aged 27 complained 
for five months of a small swelling beneath the le!t 
breast which was constantly irritated by his equip- 
ment. The mass was attached to the nipple bvt 
not deeply. One month after its discovery it became 
red and painful. Excision revealed a carcinoma an 
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Fic. 441.—Case 5. Section of lymph-gland 
containing well-differentiated adenocarcinomatous metastasis. 
(H. and E.) (x 10.) 


‘The patient’s appearance suggested an endocrine 
abalance. 

It is possible that several aetiological factors play 
2 part in the relative immunity of the male breast to 


FiG. 442.—Case 6. Cross-section of specimen excised 
by radical mastectomy. Growth attached to nipple but not 
to pectoral fascia. Axillary gland shows a large metastasis. 


oplasia. Cheatle and Cutler mention the possi- 


lity of both an anatomical and a physiological basis 


radical mastectomy was performed. Six months 
ter an adenoma of the right breast developed. 
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for it. For the former they suggest the rudimentary 
state of the male breast, its lack of constant mobility, 
and its consequent lack of exposure to the traumatism 
of movement. But by far the most important 
reason underlying the relative immunity is the 
— of physiological activity in the male mammary 
gland. 

Clinical Features.—It is stated by many authors 
that the duration of symptoms is longer in men than 
women, a feature which is given as one cause for 
the poor prognosis. Sachs gives it as I-14 years, 
61 per cent consulting their doctor within the first 
year. A similar figure is given by Peck (1-13 years), 
but in Gilbert’s series it was as long as 2°05 years, 
while Wainwright gives it as 2:4 years. True figures 


Fic. 443.—Case 9. A cellular spheroidal-celled carcinoma 
infiltrating fat. (H.andE.) x 80.) 


are difficult to obtain owing to the vagueness of 
some patients and the fact that some reported cases 
have a history of symptoms of up to twenty years, 
which may well have been due to a benign tumour. 
In this series the average duration of symptoms 
before treatment was relatively short, being only 
6 months. 

According to some authors there is a left-sided 
preponderance, but the difference is small and 
probably insignificant. Wainwright in his series of 
336 cases reported 163 involving the right side and 
170 the left. Wainwright reported 3 bilateral cases 
and Gilbert 1 case. 

The commonest presenting symptom is a lump 
in the breast originating in the region of the nipple, 
consisting at first of a small, hard, indurated swelling. 
Owing to the small volume of breast tissue, it is 
not surprising to find a highér incidence in the male 
of nipple and skin involvement. Nipple retraction 
occurred in 33 per cent according to Sachs and 32 
per cent according to Payson. Attachment to the 
nipple is sometimes simulated by benign swellings 
owing to involvement of the main ducts. Ulceration 
was present in 27°7 per cent in 219 cases examined 
by Schuchardt, 28 per cent in Payson’s 25 cases, 
38 per cent in Wainwright’s series, and 29 per cent 
according to Sachs. In this series the skin was in- 
volved in 8 of the 11 cases (73 per cent) in which it is 
mentioned. In one of these there was ulceration 
(Fig. 445) and in another extensive cutaneous infil- 
tration of the side of the chest. 


| 
ip 
re ; 
te 
its 
— 
— 
1 
an —— 


300 THE BRITISH 


Bleeding from the nipple is an uncommon 
symptom and pain only occurs in the late stages. 
Wainwright described both as being more frequent 
in men than women. True Paget’s disease in the 
male is uncommon, but Geschickter quotes 3 cases 
from the literature by Handley, Rubenstein, and 
Archibald. 

Because of the limited amount of fatty tissue 
there is an early spread to axillary lymph-glands. 
At the time of admission or operation this had 


Fic. 444.—Case 9. Small lump not attached to skin or deep 
fascia first noticed by patient fourteen months previously. 


occurred in 11 cases (61-1 per cent). In 6 others 
the carcinoma appeared to be confined to the breast, 
the axillary glands being histologically free from 
disease, and in one the glands were clinically free 
but there were distant bony metastases. A feature 
noticed in this series not previously mentioned in 
the literature was axillary involvement as the first 
symptom noticed by the patient. This occurred in 
4 patients. This is an uncommon feature in females, 
being mentioned twice in 931 cases collected by 
Luff and 6 times in 503 cases by Stanford Cade (1950). 
Axillary involvement is mentioned by Wainwright 
in 68 per cent of cases, Payson in 66 per cent, Peck 
in 80 per cent, and Sachs in 48 per cent. 

As the disease progresses distant metastases occur 
in the mediastinum, supraclavicular glands, bones, 
liver, and lungs. A few cases when first seen present 
with deposits in one or more of these places and are 
inoperable. 

Pathology.—There is little difference in path- 
ology between carcinoma of the male and female 
breast and many different names have been given 
to varying histological appearances as for females. 
In this series all tumours arose from the duct system, 
basal- and squamous-cell carcinomas being excluded 
on account of their different prognosis. A patho- 
logical report was available in 15 cases, in 13 of which 
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the tumour was described as spheroidal-celled wit \ 
a varying amount of stroma, and in 2 some areas ¢ © 
squamous metaplasia. The 2 remaining cases we: 
described as adenocarcinomatous, one being we | 
(Case 5) and the other poorly differentiated (Case 2 
No attempt was made at histological grading. I. 
1942 Scarff and Smith, reporting 15 cases of car- 
cinoma, graded them according to the degree c° 
tubule formation. Grade I, the least malignant 
cases, grade II, 3 cases, grade III, 7 cases. 

In this series there were only 2 post-morter: 
examinations—in Cases 17 and 18—revealing hyper - 
tensive heart failure in the former and pulmonar’ 


Fic. 445.—Case 17. Fungating carcinoma of right breast, 
considered inoperable and treated by deep X rays. 


embolus in the latter. Examination of the large 
series reported on by Wainwright and Sachs shows 
the distribution of distant metastases to be similar 
to that which occurs in females, with predominance 
in lungs, bones, and liver. 

Treatment.—The principles of treatment differ 
little from those for carcinoma of the breast in 
females, the two main methods being radical 
mastectomy and deep X rays. Radical mastectomy 
performed at the earliest opportunity with a thorough 
clearance of the axilla and as wide a skin excision 
as possible compatible with the scarcity of tissue 
gives the greatest chance of cure. Simple mastec- 
tomy is reserved for advanced cases and as a hygienic 
measure. The two main contra-indications are the 
unfitness of the patient and the extent of the disease. 
The former, although mentioned more frequently in 
the older literature, now applies only to occasional! 
cases. Age affects the treatment little. The oldest 
patient in this series who underwent a radical mas- 
tectomy was aged 78 years. 

A proportion of cases when first seen are in- 
operable by reason of distant metastases or advancec. 
local disease. In this series there were 3 such cases 
(15°8 per cent). In the cases reviewed by Sach» 
73°8 per cent were operable, 18-6 per cent inoperable, 
and in 7-7 per cent it was not mentioned. 
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Deep X rays are a useful adjunct as a pre-operative 
post-operative measure or as a palliative procedure 
inoperable cases. In this series post-operative 
ep X rays were used in 9 cases and in 1 in which 
e growth was fixed to the pectoral muscle (Stage III) 
e-operative deep X rays were given followed by 
dical mastectomy. 
The use of hormones is still in the experimental 
ge. Attempts have been made to control the 
sease, especially secondary deposits, by castration. 
-eves, Abels, Woodard, and Farrow (1944), on the 
sis that o6phorectomy has been found of some 
lue in premenopausal women with breast carci- 
ma, investigated the effect of orchidectomy in 6 
ale patients. They claimed very satisfactory results 
2 patients with bone secondaries who lost their 
in and gained in weight, remaining in good health 
r 28 and 13 months respectively up to the time 
reporting. A third case treated by local mastec- 
my and orchidectomy was well 10 months later. 
fourth, with lung and bone metastases, showed 
me improvement, while 2 were unsatisfactory. 
wo further cases of orchidectomy were reported 
' Leucutia (1946), who expressed the opinion that 
yny metastases can be brought under control by 
‘stration whereas local recurrence or visceral meta- 
siases are little affected or not at all. 

Farrow and Woodward (1942) treated male breast 
carcinoma by injection of testosterone propionate, 
and produced evidence of increased activity of the 
disease by X rays and increased blood-calcium 
levels. Q&strogen produced a similar effect. In 
this series 2 inoperable patients with bone metastases 
received small doses of stilboestrol by mouth (5 mg. 
t.d.s.), but without noticeable benefit. 

End-results.—The results for carcinoma of the 
male breast are unfavourable (Table I). This series is 
too small for real statistical value, but it does indicate 
the general trend of the disease. Of the 19 cases 
which have been recorded, 18 have been followed 
either to death or up to the time of reporting. A 
pathological report is available in 15, and 3 of the 
remaining 4 cases were so far advanced and obviously 
carcinomatous that palliative treatment only was 
given and no biopsy was considered necessary. The 
remaining patient was treated in 1922 and his complete 
records are not available. This patient, however, 
has recently been seen and together with a photograph 
of the original lesion there is no doubt as to the diag- 
nosis and many missing details have been filled in, 

Eighteen patients survived treatment, 1 having 
died from a pulmonary embolus ; 4 of these are alive 


to-day and apparently free from disease after 29 years, — 


3 years 3 months, 2 years 7 months, and 8 months 
respectively. One is alive and receiving treatment 
for local recurrence near the scar. Nine have died 
as the result of the breast disease and 3 from inter- 
current disease after 22 years, 18 months, and 8 
months respectively. One patient remains untraced. 

Only 6 patients have lived for 3 years or more, 
ead of these 3 died with metastases after 6 years, 4 
\ears 4 months, and 3 years I month respectively. 
(ne is alive and well after 3 years 3 months. It 
(in therefore be seen that only 3 patients survived 
tie §-year period, but only 2 were free from the 
 ‘sease, one having now lived for 29 years and the 
‘her dying suddenly after 22 years. If only eligible 
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cases are considered, this gives a 40 per cent 3-year 
survival, 27:4 per cent 5-year, and 14°3 per cent 
10-year survival. 

In 18 cases the state of the axillary lymph-glands 
is known histologically at the time of operation or 
clinically in the case of the 3 treated palliatively. 
In 11 (61-1 per cent) metastatic deposits were present ; 
9 of these were operable and 2 inoperable. An 
analysis of these cases shows that only one is alive 
and well, clinically free from recurrence after 3 years 
3 months, and 1 is alive after 8 months but has a 
local skin recurrence being treated with deep X rays. 
Seven cases have died with widespread metastases 
and 2 have died from intercurrent disease after 22 
years and 18 months respectively. Seven cases were 
found to have normal glands, 6 confirmed histo- 
logically and 1 by clinical examination only. This 
last patient was inoperable because of metastases 
in bone, and may have had involved but impalpable 
glands. Follow-up of the 6 confirmed histologically 
shows that 2 are alive and well after 2 years 5 months 
and 8 months respectively, 1 died from a carcinoma 
of the pancreas free from breast disease after 8 
months. Although gland involvement does not 
necessarily mean a bad prognosis as shown by the 
follow-up of Case 6, these figures confirm the impor- 
tance of the stage of the disease with a view to 
prognosis similar to that found in females. Many 
series in females have shown that involvement of 
the axillary glands reduces the 5-year survival rate 
by about 50 per cent. It is possibie that in the male 
this is of even greater importance. Wainwright 
records that in 21 cases without axilary involvement 
the average time of survival was y2_ years, whereas 
in 69 cases with axillary metastas«'s it was only 2-8 
years. 

Surgery was used as the method of treatment in 
16 out of the 19 cases and in each a radical mastectomy 
was performed. One patient died,following this on 
the fifteenth day from a pulmoniry embolus. In 
Io cases deep X rays were given in addition, one 
pre-operatively and 9 post-operatively. Of these 
6 have died from their disease and 3 are alive, 2 free 
from recurrence after 2 years 7 morths and 8 months 
respectively, and 1 who had pre-operative therapy 
at 8 months requiring further tr¢atment for local 
recurrence. One patient who had axillary glands 
involved and who received post-operative deep 
X rays lived 22 years and died ‘ree from cancer. 
Although 2 out of the 6 who had no deep X rays are 
alive and well after 29 years and “ years 3 months, 
and only 1 died from his disease, it is generally 
regarded as advisable to give a cousse of deep X rays 
in view of the poor prognosis. 

Three cases in this series were inoperable when 
first seen by way of bony metastases in one, a large 
fungating growth and axillary glancs in another, and 
extensive skin involvement of the side of the chest 
in a third. The first was treated with stilbcestrol 
only, without benefit, and lived one year. The second 
was given deep X rays with consijlerable improve- 
ment to the fungating growth and glands, the patient 
dying from hypertensive heart failure after 18 months. 
The third was given deep X rays ‘vith no improve- 
ment and lived 3 months. 

A study of statistics from the literature reveals 
some confusion, but in all an unfavourable picture. 
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Wainwright reported on 163 cases in which only 
19 per cent of the patients survived § years. Gilbert 
reported 26 cases followed for § years or longer. 
Only 5 of these patients (19:2 per cent) were alive 
at the end of § years. Geschickter reported on 
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failure of the doctor to recognize the possibility « ° 
early carcinoma and its seriousness. 


The sparcity of breast tissue undoubtedly accouni , 


Table I.—DETAILS OF 19 CASES OF CARCINOMA OF THE MALE BREAST 


DURATION ATTACHED 


PATIENT TO SKIN 


OF 
SYMPTOMS 


ATTACHED 


PATHOLOGY 


‘TREATMENT 


for the high incidence of axillary metastases and thei 


early appearance in some cases. It may also accoun 


Radical mastectomy 


Alive and well 
29 yr. 


Poorly differentiated 
adenocarcinoma 


Radical mastectomy 


Alive and well 
3 yr. 3 mth. 


Moderately scirrhous 
spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Alive and well 
2 yr. 7 mth. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Alive and well 
8 mth. 


Well-differentiated 
adenocarcinoma 


Deep X rays 
Radical mastectomy 


Alive, 2 recurren- 
ces in scar, 8 mth. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Died 22 yr. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Died with metas- 
tases 6 yr. 1 mth. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Died with metas- 
tases 4 yr. 4 mth. 


I yr. 2mth. 


Moderately cellular 
spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 
Stilbeestrol 


Died with metas- 
tases 3 yr. 1 mth. 


I mth. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Died with metas- 
tases 2 yr. 7 mth. 


1 mth. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 


Died with metas- 
tases 2 yr. 6 mth. 


1 mth. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Died with metas- 
tases 2 yr. 6 mth. 


Spheroidal-celled 
carcinoma 


Radical mastectomy 
Deep X rays 


Died with metas- 


tases I yr. 7 mth. 


2 recurrences in ribs 


Stilbeestrol 


Died with metas- 
tases I yr. 


Deep X rays 


Died with metas- 
tases 3 mth. 


Moderately cellular 
spheroidal-celled 
carcinoma 


Radical mastectomy 


Died with carci- 
noma of pancreas 
8 mth. 


Deep X rays 


Died with hyper- 
tension I yr. 6 
mth. 


Cellular, spheroidal- 
celled, with areas of 
squamous meta- 
plasia 


Radical mastectomy 


Died from pulmon- 
ary embolus 
fifteenth day 


Spheroidal-celled 
carcinoma 


Radical mastectomy 


Not traced 


25 cases adequately followed; 8 (32 per cent) 
lived § years, but 5 died from recurrent carcinoma 
6 to 7 years post-operatively, and 3 were alive and 
well at 10 years. Sachs gives the only favourable 
report, with a 47:8 per cent 5-year survival. 

The reasons for these poor results appear to 
include: (1) The sparcity of breast tissue, which in 
the male allows a more rapid local and general 
extension of the disease; (2) Disregard by male 
patients of a lump in the breast; (3) Occasional 


for the death with distant metastases of those patients 
who are found at operation to have no axillary gland 
involvement. 

It is evident from studying the duration of symp- 
toms before treatment that many male patients eithe! 
ignore a lump in the breast or fail to notice it for 
a considerable time in spite of its superficial position 
From a study of the older literature there is nc 
doubt that this time has been greatly reduced. 
For this reason it is of vital importance to remove 
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fo biopsy at the earliest opportunity all doubtful 
lu nps of the male breast and to excise by radical 
m stectomy all others showing unmistakable signs 
carcinoma. 


SUMMARY 


Carcinoma of the male breast, although un- 
cc nmon, occurs with sufficient frequency to warrant 
cl se attention. The ratio of males to females is 
at out I: 100. 

An unselected series of 19 cases is reported, with 
cl 1ical and pathological findings, together with their 
tr atment and follow-up. 

Carcinoma of the male breast may occur in any 

ae group, but the average age is slightly higher 
th n for females. 
A review is given of possible aetiological factors. 
1uma, although often mentioned in case-histories 
| the literature, remains of doubtful significance. 
ere is good evidence to show that hormonal 
| nulation plays a large part in aetiology. 

The clinical features are the same as those found 
in females, but owing to less tissue, involvement of 
bo h skin and nipple is frequent as well as adherence 
to pectoral fascia or muscle. 

Metastases to axillary glands is a frequent 
finding (61-1 per cent) and may be the feature which 
brings the patient for treatment. 

The pathological features, including histology, 
are similar to those in females. 

Radical mastectomy and deep X rays form the 
basis of treatment. A few cases when first seen are 
inoperable—15-8 per cent in this series. 

The end-results are unfavourable. In this series 
40 per cent survived 3 years and 27-4 per cent § 
years. The §- and 10-year cure rate was 14°3 per 
cent. 

The main reasons for these poor results appear 
to be the sparcity of tissue, which allows early dis- 
semination both regional and general, and the late 
presentation of some patients who either fail to 
notice or ignore a lump in the breast. 
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CHRONIC peptic ulcers of the greater curvature of 
the stomach, outside the immediate vicinity of the 
pylorus, are rare, and up to the time of writing only 
I9 cases, which have been proved histologically, 
have been traced in the literature. In only two of 
these cases were the ulcers multiple (Cave, 1948 ; 
Kennedy and Beck, 1948). The following case is of 
in‘erest, not only because there were three ulcers 
Pr-sent on the greater curvature, but also because the 
Sa’ ne patient had an ulcer in the duodenum, ulcerative 
co itis, and cirrhosis of the liver. 


CASE REPORT 


The patient, G. R., was seen for the first time in 1944. 
SI» was a woman of 20, who had had general ill health for 
SO 1¢ years and amenorrheea since the age of 16. At this 
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time she was complaining of left-sided abdominal pain 
and diarrhoea of recent onset, with about twelve watery 
motions a day. Investigations showed her to be suffering 
from ulcerative colitis, but no aetiological factors could be 
discovered. The usual conservative measures were insti- 
tuted, but her condition deteriorated and she lost weight. 

In 1945 she became acutely ill, with severe emaciation, 
and a terminal ileostomy was performed by Professor 
Wells at the Royal Southern Hospital, Liverpool. This 
was followed by an improvement in general health, a 
gain in weight and a return of menstruation. The 
ileostomy functioned well, the motions being fluid at 
first but becoming solid after a few months. It opened 
six times per day and two or three times per night. A 
little mucus only was passed from the rectum about once 
a week. 

In 1947 the question of closing the ileostomy and 
restoring the continuity of the gut was considered, but 
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sigmoidoscopy showed that there were numerous hemor- 
rhages and granular areas still present in the mucosa of 
the lower rectum. 

On Feb. 2, 1948, the patient was admitted to the 
Liverpool Royal Infirmary with acute enteritis. This 


Fic. 446.—Barium meal X-ray of stomach, showing residue at 
24 hours. No ulcer craters visible. 


was giving rise to mid-abdominal colic and the passage of 
watery green motions from the ileostomy. A late-lactose 
fermenting organism was isolated from the stools, and 


Fic. 448.—Vertical section a edge of a peptic ulcer. 
x 40. 


the condition settled down with sulphasuccidine and 
sedatives. A few days later the patient started to vomit. 
On Feb. 15 she vomited 12 oz. of altered blood, and 
the next day 42 oz. of fresh blood. She was collapsed 
and had air hunger, and a blood transfusion was given. 
On Feb. 18 she was better and two-hourly feeds with 
milk were started. She now admitted to having had 
epigastric pain after meals for the past two months. Her 
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diet was steadily increased and she had no further hen 
temeses. On March 15 a barium meal showed that : 
had almost complete pyloric stenosis, but no ulcer cra 
was seen (Fig. 446). 

On March 23 an operation was performed by Profes: 
Wells. There was a large ulcer on the posterior wall of + 
first part of the duodenum, and three large penetrati 
ulcers were found along the greater curve of the stoma 
in its distal half. The most distal of them was some th: 


Fic. 447.—Resected body of stomach with most of the 
anterior wall removed. e chronic peptic ulcers are seen 
on the greater curvature. 


inches from the pylorus (Fig. 447). The transverse colon 
appeared normal, but there were numerous adhesions in 
the lower abdomen. A first-stage subtotal gastrectomy 


Fic. 449.—The gastric mucosa at the ed; 
region within the rectangle in Fig. 448). 
malignancy. (x 80.) 


of the ulcer (the 
here is no sign of 


was performed, leaving behind the pyloric antrum and 
making a posterior Polya type of anastomosis with a 
Finsterer-Lake valve. The convalescence was uneventful. 

Dr. A. H. Cruickshank reported as follows on tie 
histology of the gastric ulcers (Figs. 448, 449) :—‘‘ Sections 
from two ulcers of the stomach present the appearances of 
chronic peptic ulcer without any evidence of malignaat 
change. There is a third lesion near the pylorus whi-h 
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nuch distorted, having been sewn. Its general histo- 
, cal appearance is suggestive of a peptic ulcer, and it 
certainly not malignant.” 
In July, 1948, the patient was re-admitted for a 
ondary pylorectomy. She had had no pain since the 
operation, but had had frequent attacks of nausea 
_ occasional vomiting. She was gaining weight and 
ileostomy was functioning satisfactorily, but she 
still passing a small quantity of mucus from the 
cum. Her general condition was fair, but the spleen 
3 palpable below the left costal margin. On July 20 


Fic. 450.—The liver, showing multilobular, periportal 
cirrhosis. (x 80.) 


Professor Wells performed a secondary pylorectomy with 
some difficulty, and the duodenal stump was closed. 
It was noted that the liver showed multilobular cirrhosis 
and a biopsy was taken. The spleen was markedly 
enlarged. Convalescence was again uneventful. 

Professor H. L. Sheenan reported on the pyloric 
antrum: ‘* Sections show considerable fibrosis. The 
epithelium shows some irregularity, suggesting healing 
of a previous superficial ulceration. There is no evidence 
of malignancy.” Dr. J. H. Fodden reported on the 
liver (Fig. 450): “* The biopsy shows liver cell hyper- 
plasia and active connective-tissue proliferation. The 
arrangement is typical of multilobular periportal cirrhosis.” 

In December the patient was feeling very well and 
had continued to put on weight. Her general appearance 
wis healthy. The ileostomy was functioning well, and 
sie was passing only a little mucus from the rectum 
aout once in three weeks. There was no free fluid in 
tle abdomen, but her spleen had enlarged further and 
Wis approaching the umbilicus. Various investigations 
Were performed with the following results :— 

Blood-count : Hemoglobin, §2 per cent, red cells 3-3 
n illion per c.mm., white cells 5000 per c.mm. 

Liver function tests indicated hepato-cellular damage : 

Serum alkaline phosphatase 13 units per cent. 

Serum colloidal gold i 

Zinc turbidity 

Thymol turbidity 

Thymol flocculation 

Cephalin cholesterol 
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very faint delayed direct 
reaction 
I-O mg. per cent 
10°42 g. per cent 
5°34 &. per cent 
5°08 g. per cent 
Ios: 


Sigmoidoscopy—the instrument was passed 10 cm. 
The lower rectum presented a uniformly red granular 


Fic. 451.—Barium enema X-ray of colon, showing typical 
appearance of ulcerative colitis. 


appearance. Higher up there were small granular areas, 
but the mucous membrane appeared otherwise healthy. 
There was an excess of mucus in the lumen. 

Mucus from the rectum: No pus cells, but a free 
growth of B. coli. 

Barium swallow (Dr. P. H. Whitaker): no evidence 
of cesophageal varices. 

Barium enema (Dr. P. H. Whitaker): Narrow colon 
and complete absence of haustration right round to the 
cecum. Possibly some shallow ulcers in the lower 
descending colon (Fig. 451). 

In July, 1949, a ‘ spout’ ileostomy was constructed 
to enable the patient to enjoy more social activity. It 


- had been intended to convert the existing ileostomy into 


one of the ‘ spout’ type (Wells, 1951), but at operation 
an extensive venous haemangiomatous formation was 
found around it. This was clearly a portal-systemic 
shunt between the vessels of the ileum and those of the 
abdominal wall (Fig. 452). When incised it bled so 
freely that no further attempt was made to interfere with 
it. Instead, a new ‘ spout’ ; “ostomy was made, dividing 
the ileum proximal to the previous opening, and bringing 
it out to the left of the midline. 

By November a further venous anastomosis had 
formed around the spout, and was causing troublesome 
bleeding. To relieve this Professor Wells performed a 
splenico-renal anastomosis on Nov. 18, removing the 
left kidney. The venous plexuses diminished consider- 
ably (Fig. 453) and the bleedin — The excised 


spleen weighed 30 oz., and . H. Cruickshank 
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reported on the section (Fig. 454): “‘ There are dilated 
sinuses with a little fibrosis. The Malpighian bodies are 
normal, and no siderotic nodules are seen.” 

She made an uninterrupted recovery and has been 
seen regularly since. At her last visit (June, 1951) she 
was very well, her anemia had responded completely to 
oral iron, she had married, was doing her own housework, 
and was able to ride a bicycle. The spout ileostomy was 
well controlled and there had been no further bleeding. 


Fic. 452.—Infra-red photograph of abdominal wall, 
showing the venous anastomosis around the original ileostomy 
(in the right iliac fossa). The “‘ spout ” ileostomy is shown on 
the other side. 


DISCUSSION 


Previously reported Cases of Greater Curve 
Ulcer.—The vast majority of ulcers on the greater 
curvature of the stomach are malignant, and the 
diagnosis of simple ulcers in this position must 


Fic. 454.—The spleen, showing dilatation of the sinuses. 
(x 100.) 


rest on careful histological examination. Matthews 
(1935) reviewed the literature, and was able to find 
reports of only eight cases of chronic peptic ulcer 
in this position, which had been examined histo- 
logically. Those in the immediate neighbourhood 
of the pylorus were excluded. He appears to have 
missed a case reported by Pancoast (1931), but added 
two of his own. Eight cases have been reported 


since. Williams (1941) and Blum (1944) say that 
Matthews found 10 cases in the literature and tt it 
he added two of his own. However, careful exa: 1- 
ination of Table IJ in Matthews’s paper makes it 
clear that he included, in the 10, the 2 cases whi h 
he reports later in the same paper. Cave (1943) 
apparently accepts Williams’s and Blum’s figur: s, 
and regards his case as the eighteenth at the time of 


Fic. 453.—The same as Fig. 452 after splenico-renal anasto- 
mosis. The venous anastomosis has diminished in size. 


writing (1947). Campbell (1948), however, reported 
another case before Cave’s was published. Kennedy 
and Beck (1948) have recently published another. 
Rivers and Dry (1935) reported I case in detail, and 
mentioned 3 others without giving histological re- 
ports. This report seems to have been noticed only 
by Kennedy and Beck. Williams reported 2 cases, 
but in one the ulcer was prepyloric, and is therefore 
excluded. The ‘ greater curve ulcers’ recently re- 
ported by Hussar (1947) and Levin, Kirsner, Clark, 
and Palmer (1949) are excluded because the ulcers 
were prepyloric. To avoid confusion a list is given 
of the published cases which have been traced. 


Name Year 
Finsterer and Glaessner I914 
Podlaha 1923 
Walter 1923 
Lorenz 1924 
Lorenz 1924 
Sommer 1924 
Simon 1927 
Koch and Balaban 1928 
Pancoast 1931 
Matthews 1935 
Matthews 1935 
Rivers and Dry 1935 
van Buchem 1938 
Williams 1941 
1944 
1944 
1948 
1948 
Kennedy and Beck 1948 
Matthews (1935) also found reports of benign 
greater curvature ulcers due to chemical burns, 
tuberculosis, fungus infection, and ‘“ aleucemi: 
lymphadenosis ”’. 
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Position of Peptic Ulcers.—The surprising 
t ing is not that there were chronic peptic ulcers on 
t.e greater curve in this case, but that they do not 
«cur much more commonly in other cases. Acute 
. cers, whatever their cause may be, are as common 
c1 the greater as on the lesser curvature. It is 
generally agreed (Ogilvie, 1947): that free hydro- 
ciloric acid is the main factor in perpetuating an 
. cer and making it chronic; and there is as much 
< id in contact with the greater as there is with the 
| sser curvature. The reasons which are usually 
¢ ven for the prevalence of chronic ulcers on the 
| sser curvature are five in number (Boyd, 1947). 
“he first is that this region is the “‘ magenstrasse”’ 
< id is therefore subject to the friction of food and to 
iifection by bacteria from the mouth. The other 
{.ctors are the firm attachment of the mucosa, the 
<osence of protective mucin secretion, the relatively 
| oor blood-supply, and the junction of the acid and 
<(kaline secreting areas in this region. A combina- 
ton of these factors might be expected to account 
{ ra majority of chronic ulcers on the lesser curvature ; 
tut since the primary cause is the presence of hydro- 
chloric acid it is surprising that greater curve ulcers 
are sO extremely rare. 

Interrelationship of Lesions.—At first sight 
tnere would appear to be little relationship between 
peptic ulceration, ulcerative colitis, and multilobular 
cirrhosis, and their association may be a chance one. 
However, there is still much to be learned about 
the aetiology of the three conditions, and recent 
work has suggested some possible interrelationship. 
Clinically the ulcerative colitis showed itself first, but 
the cirrhosis must have been developing for some 
years. The peptic ulceration was probably a later 
development. 

Ulcerative Colitis and Hepatic Cirrhosis.— 
There have been several reports of the association 
of these conditions (Bargen, 1929 ; Comfort, Bargen, 
and Morlock, 1938 ; Tumen, Monaghan, and Jobb, 
1947; Dyson, 1950), but it is “‘ doubtful whether 
the figures recorded really indicate a higher incidence 
of hepatic damage in patients with colitis than might 
be expected to occur as a result of chance association 
alone” (Brit. med. F., 1949, 1, 189). However, there 
are several ways in which they may be connected. 

Lockhart-Mummery (1934) states that ulcerative 
colitis may follow damage to the blood-supply of the 
colon in some cases of cirrhosis of the liver. But 
there is also evidence for the view that the colitis 
may be the primary lesion. 

Welch, Adams, and Wakefield (1937) have shown 
that there is an excessive loss of nitrogen in the 
stools of patients with chronic ulcerative colitis. 
ilsom, Dickey, and Chornock (1942) found an 
ncreased excretion of nitrogen in the ileal discharge 
f patients with ulcerative colitis and ileostomy, 
vhich disappeared when clinical improvement had 
vccurred. They took this to indicate that there 
vas impairment of digestion and/or absorption in 
he small intestine of patients with ulcerative colitis. 
Zetzel, Banks, and Sagall (1942) have demonstrated 
mpaired absorption of amino-acids in the* upper 
ejunum in these patients. It is reasonable to suppose 
hat a deficiency state can arise from the failure to 

bsorb essential amino-acids. There is evidence 
hat portal cirrhosis results from the long-continued 
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deprivation of proteins containing the amino-acids 
choline or methionine (Hadfield and Garrod, 1947). 

Opie (1910) showed that coliform bacilli injected 
intravenously produced cirrhosis in the livers of 
dogs already poisoned with chloroform. Miller and 
Whipple (1940, 1942) have shown that the liver is 
very susceptible to toxins in the protein-depleted 
dog. It may be that large numbers of bacilli and 
toxins are absorbed into the portal circulation from 
the extensively ulcerated surface of the colon in 
ulcerative colitis and aid other factors in the pro- 
duction of cirrhosis. 

Vitamin deficiency may be concerned in the 
development of ulcerative colitis. Nicotinic acid 
deficiency gives rise to epithelial atrophy in the whole 
gastro-intestinal tract, and diarrhcea is an outstanding 
symptom of pellagra. Vitamin A deficiency also 
produces epithelial damage. Large fatty livers, which 
may become cirrhotic if the patient survives, have been 
found in association with nutritional diarrhea and 
pellagra (Williams, 1933; Trowel, 1937; Trowel 
and Muwazi, 1945). It is not clear why these 
conditions are associated, but there may be a primary 
deficiency of protein as well as of vitamins. This 
patient has not suffered from any obvious dietary 
deficiency at any period of her life. 

Peptic Ulcers and Ulcerative Colitis.—It is 
difficult to find any obvious relationship between 
these two conditions. Hurst and Stewart (1929) 
found ulcerative colitis present in 3 out of I51 
autopsies on patients with acute peptic ulcers. 
Chronic ulcers, however, are not commonly associated 
with ulcerative colitis, although they are “‘ wont to be 
associated with colon neurosis” (Hardy, 1945). 
Indeed, in ulcerative colitis the lesions are usually 
strikingly limited to the colon and rectum. Quénu 
(Quénu and Duval, 1910) had two cases of perforat- 
ing single ulcers in the colon associated with gastric 
ulcers. The case of a man who was operated on 
for pyloric stenosis 10 years after the onset of 
ulcerative colitis has recently ‘been described (The 
Lancet, 1948, 2, 986). In pellagra the stomach is 
usually atrophic and achlorhydria is present. 
Somervell and Orr (1936), h»wever, believe that 
deficiency of vitamin A and, to a lesser extent, 
vitamins B and C, is an important aetiological factor 
in peptic ulceration in South India. 

The proximity of the transverse colon to the 
greater curvature of the stomach may have provided 
a direct path for the spread of anfection in this case, 
so accounting for the position of the ulcers ; but there 
is no direct lymphatic or vascular connexion between 
the two organs. The greater omentum, however, 
was adherent to the three ulc*rs. 

Definite psychological types are said to be 
susceptible to peptic ulcer (Jglingworth and Dick, 
1945), and to ulcerative colitis (Cullinan, 1938), but 
as Hardy (1945) points out, the types are quite 
different. The first is psychologically mature, 
energetic and restless, while #:c latter is immature 
and emotionally unstable. ‘This patient is well 
balanced mentally and conforms to neither type. 

Cushing (1932) stressed th= importance of ner- 
vous influences in the pathogesesis of peptic ulcer. 
It is generally agreed that the, vagus nerves form 
the motor pathways through @hich this influence 
operates, and vagotomy is now widely used as a 
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therapeutic measure. Recently Dennis, Eddy, Fryk- 
man, McCarthy, and Westover (1948) have called 
attention to the value of vagotomy in the treatment 
of ulcerative colitis. It may be that impulses arising 
in the hypothalamus are responsible for both peptic 
ulcers and ulcerative colitis. 

Peptic Ulcers and Hepatic Cirrhosis.—It is no 
easier at first to relate these two conditions, and they 
are not commonly recognized as being associated. 
Peptic ulcer is commoner in countries where meat is 
eaten freely (Illingworth and Dick, 1945), while 
cirrhosis is thought to result from deficiency of 
protein (Hadfield and Garrod, 1947). Hurst and 
Stewart (1929) never observed liver insufficiency, 
gauged by the levulose tolerance test, in cases of 
gastric or duodenal ulcer. More recently, however, 
evidence has accumulated that liver function, gauged 
by more modern methods, is frequently impaired in 
patients with peptic ulcer (Pollock and Inman, 1947 ; 
Ask-Upmark, 1940; Brit. med. F., 1943, 1, 165) and 
that peptic ulceration may occur frequently in patients 
with hepatic cirrhosis (Schnitker and Hass, 1934; 
Ask-Upmark, 1940). Pollock and Inman believe that 
the hepatic dysfunction is primary and that the 
failure to store vitamin A, which has a protective 
action on the mucosa, may be the factor immediately 
responsible for the ulceration. Ask-Upmark suggests 
that the liver damage causes hypoglycemia, that this 
stimulates gastric hypersecretion, and that this leads 
to chronic peptic ulceration. 

Wangensteen (1945) has found that obstruction 
of the venous drainage from the stomach “ abets the 
ulcer diathesis ” in rabbits and dogs. Such venous 
obstruction occurs in portal hypertension in man, 
and Wangensteen has produced evidence that the 
bleeding from the stomach and lower end of the 
cesophagus which occurs in these cases is due to the 
erosion of the susceptible mucosa by the gastric juice 
rather than to the rupture of varices. 


SUMMARY 


The case is reported of a woman of 20 who 
developed ulcerative colitis and had an ileostomy 
performed. Three years later she was found to have 
a duodenal ulcer, three chronic peptic ulcers (proved 
histologically) on the greater curvature of the stomach, 
and portal cirrhosis of the liver. She underwent 
successfully subtotal gastrectomy and splenico-renal 
anastomosis. There is evidence that ulcerative 
colitis produces deficient absorption of amino-acids 
and that this may produce cirrhosis of the liver. 
Cirrhosis may predispose to the development of 
peptic ulcers. 


I wish to thank Professor Charles Wells for 
permission to publish this case; Professor H. L. 
Sheehan and his staff for the pathological reports ; 
Dr. P. H. Whitaker for the radiological reports ; Miss 
Barbara Duckworth for the painting; and Mr. W. 
Lee for the photographs. 
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A SKIN-COVERED SPOUT ILEOSTOMY 
By CHARLES A. WELLS 


DEPARTMENT OF SURGERY, THE UNIVERSITY CF LIVERFOOL 


) ERMANENT terminal ileostomy, either with or 
‘7ithout colectomy, is the best method of treatment 
t the present time for ulcerative colitis which does 
ot respond to adequate conservative measures. The 
eostomy opening is usually made flush with the 
kin, so that the fluid feces, which contain digestive 
ferments, tend to flow over the abdominal wall and 
nroduce excoriation. This disadvantage had been 
yvercome to some extent by the Koenig-Rutzen 
vag (Dennis, 1945), which is held in position by latex 
olution, and forms a water-tight junction with th- 
‘kin immediately round the ileostomy opening. Ii, 
1owever, excoriation does occur, it is difficult to 
»btain a water-tight junction and a vicious circle is 
~stablished. 

A skin-covered “ spout ” ileostomy is, I believe, 
more satisfactory and is easier for the patient to 
manage. It delivers the ileal discharge directly into 
a bag, so that there is no soiling of the abdominal 
wall, and no adhesive is required. 

Dragstedt, Dock, and Korsner in 1941 introduced 
a terminal “‘ spout” ileostomy covered completely 
by a free split-skin graft, and recently Sanders (1948) 
has reported favourably on his experience with it. 
Monroe and Olwin (1949), being impressed by the 
tendency of the split-skin graft to contract down and 
shorten the spout, have described a method of 
covering the exteriorized ileum entirely by an 
abdominal-flap graft. This would be the ideal pro- 
cedure, but I do not believe that in the average case 
it is possible to obtain enough skin from the abdominal 
wall to cover the spout all round without either 
constricting it unduly or jeopardizing the blood- 
supply of the flap. The method which I have 
devised in collaboration with Francis Stock, now 
Professor of Surgery in Hong-Kong, includes features 
of both these methods, the bowel being covered by an 
abdominal flap on its upper surface, and by a free 
split-skin graft on its lower surface. It has been 
used routinely in my unit for the past 4 years, and 
was reported by Welbourn (1950) to the Liverpool 
Medical Institution. 


TECHNIQUE 
(Fig. 455) 
A “ plant-pot ’’-shaped incision is made over the 


right lower rectus muscle (1), and a flap of skin and 


subcutaneous tissue is raised. A transrectal incision 
is then made and the abdominal cavity is entered (2). 
The terminal loop of the ileum is brought to the 
surface (3) and divided, and the lower end is brought 
out through a separate lateral incision to form a 
safety valve (4). The mesentery is cleared from the 
upper end for a few inches, taking care not to interfere 
with the blood-supply of the gut. This upper end 
‘is now covered on its upper side by the flap of skin 
und subcutaneous tissue which was raised at the 
oeginning of the operation, and on its lower side by 
a split-skin Thiersch graft which is taken from the 
thigh or any other convenient donor site. The 
skin-grafts are sutured in position (5, 6). The skin 


defect below the spout usually comes together quite 
easily, but the Thiersch graft may be continued to 
it if necessary. A de Pezzer catheter, with its tip 
cut off, is sutured into the end of the spout and remains 
there for a few days until the skin graft has taken. 
This leads the faeces away into a bottle. 


Fic. 455.—Spout ileostomy. The stages of the operation. 
(See text.) 


The Thiersch graft usually becomes slightly 
infected and there is a tendency for it to shorten and 
pull the spout towards the side on which it lies. In 
our first few cases we put the Thiersch graft on the 
upper and the abdominal flap on the /ower surface. 
This tended to turn the spout upwards. The method 
which is described here usually results in the spout 
bending down, which is the best arrangement (7). 

After the catheter has been removed a bag is 
fitted over the “‘ spout ” and the feces are delivered 
directly into it so that they do not come into contact 
with the abdominal wall (8). The bag is held in 
position by a belt around the abdomen. It needs to 
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be changed about twice in twenty-four hours, but 
can be emptied more often through the opening 
at the bottom. Photographs of the completed spout 
are shown in Fig. 456. 

This method is also suitable when performing 
emergency ileostomy for fulminating ulcerative colitis 
or for cases in which surgery has been invoked too 
late. In such cases the operative mortality is at 
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it with the spout type. With these assurances one 
can confidently recommend spout ileostomy to 
patients with ulcerative colitis, who have failed tc 
respond to a thorough trial of medical treatment. 


Fic. 456.—The ileostomy completed. A, Front view. B, Side view. C, With ileostomy bag in position. 


least 50 per cent, but we do not believe that it is 
increased by this procedure. In fact, by avoiding 
excoriation and infection of the abdominal wall, 
it may materially hasten the convalescence. 


RESULTS 


Patients on whom this operation has been per- 
formed are very pleased with the results. They all 
stress the fact that they are not so bowel conscious 
as they were before and that they can carry on with 
their work and indulge in social activities. They no 
longer have to starve before going out and need not 
be on the look-out continually for the nearest 
lavatory. One patient, who had a well-controlled 
flush ileostomy for four years, and who now has a 
spout, finds that she is very much better off than she 
was previously. Prolapse can be a troublesome 
complication of ileostomy, but we have not seen 


SUMMARY 


A method of ileostomy is described which prevents 
soiling of the abdominal wall and which does not tend 
to prolapse. It consists of making a spout of ileum 
which projects through the abdominal wall, is 
covered with skin, and delivers the ileal discharge 
directly into a bag. It enables patients to work and 
indulge in social activities in comfort. 
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PRIMARY CARCINOMA OF THE URETER 
By JOHN C. CAMPBELL 


SURGICAL REGISTRAR, ROYAL VICTORIA INFIRMARY, NEWCASTLE 


THE purpose of this report is to record a further case 
of primary carcinoma of the ureter presenting an 
unusual complication and to draw attention to some 
of the clinical features of the disease. 

Despite an increasing number of reports in recent 
years, carcinoma of the ureter remains one of the 
rarities of genito-urinary surgery. The increase in 
the number of cases is attributed to various causes. 
On the one hand, several authors claim greater 
accuracy in diagnostic methods ; on the other, it is 
claimed that there is a true increase in the disease 
incidence. 


A search through the literature reveals the extent 
of this increase quite dramatically. The first account 
of the pathology of the condition was published by 
Wising and Blix in 1878. Albarran in 1902 reportec! 
the first correct pre-operative diagnosis. In the 
period between these two communications, only © 
cases were recorded. In more recent years survey 
variously show a total of 182 cases (Scott, 1943) an 
183 cases (Lazarus and Marks, 1945) in all the litera 
ture. Scott acknowledged the difficulties impose: 
by war on a search through the literature, an 
admitted that the total might be much higher 
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ace then amongst several others, Harrison, Warres, 
d Fust (1949) report 10 cases, Tuffill (1950) reports 
cases, Douglas (1950) refers to, but does not discuss 
length, 7 cases, Rolnick (1950) refers to § cases, 
d Roome, Flett, and Spooner (1951) record 4 cases. 

It cannot be denied that improved diagnostic 
sthods and a greater awareness of the frequency of 
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Fic. 457.—The gross specimen, aaten Ge unusually high 
om = the tumour. he enlarged hydronephrotic kidney 
is well shown. 


the condition may account for the increased number 
of cases. But ureteric carcinoma may well be a 
shareholder in the ever-expanding company of neo- 
plasms showing a true increase in occurrence. It is 
noteworthy that a search through the literature fails 


to demonstrate any aetiological factor shared by the | 


cases. 

Since any one observer is unlikely to meet many 
cases of primary carcinoma of the ureter, success in 
diagnosis must necessarily be either fortuitous, during 
the routine examination of a urological case, or 
planned, where the investigator is extremely aware 
of the possibility of the lesion. In the latter respect, 
°s an aid to diagnosis, the text-book description may 
be very misleading. The classical triad of pain, 

ematuria, and palpable mass are a late combination 
nd indeed appear to occur together only seldom. 

Lazarus and Marks (1945) found that the pre- 

enting symptom in 70-5 per cent of cases was painless 
.ematuria. These authors reiterate and emphasize 
statement made by Reagen (1943) that the only 
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sure diagnostic points are filling defect and hydro- 
ureter on pyelography. The palpable mass referred 
to in many books is almost invariably the enlarged 
hydronephrotic kidney, and rarely is the tumour 
itself palpable. 

Scott’s review (1943) provides further diagnostic 
pointers. He found that 66-3 per cent of cases 
occurred in males in the sixth and seventh decades, 
and that the lower end of the right ureter is the 
commonest site for tumour growth. 

In the latest communication available (Roome, 
Flett, and Spooner, 1951) attention is drawn to a 
further diagnostic measure. Comment is made on 
the fact that the tumour, commonly low in the 
ureter, presents at the ureteric orifice and is thus 
available readily for biopsy. In the 4 cases des- 
scribed by the authors, 3 had the signs of filling 


Fic. 458.—A typica area of the ureteric tumour. 
(H. and E.) (x 80.) 


defect and hydro-ureter referred to above; in the 
fourth case, a retrograde catheter could not be passed 
above the obstruction. In each case, a biopsy 
specimen was taken. In one the procedure was 
simple because the tumour was visible at the ureteric 
orifice. In a second case a cystoscopic biopsy punch 
was passed into the ureter and a portion of growth 
removed. For the remaining two cases, a Johnson 
stone-basket was introduced and this instrument 
‘collected’ a suitable specimen for histological 
examination as it was being withdrawn. This report 
is an important contribution towards firmly estab- 
lishing the procedure for diagnosing a suspected 
lesion in the ureter. 

Rolnick, referring to his 5 cases, stated that in 
only 2 was a correct ante-mortem diagnosis made. 
In the case reported below, the lesion was not sus- 
pected and the diagnosis was made at autopsy. 


CASE REPORT 


Mr. F. Y., aged 65, was admitted to Musgrove Park 
Hospital, Taunton, on Nov. 24, 1950, as an urgent case, 
with a complaint of one attack of hematuria and some 
slight right-sided abdominal pain. 

Past History.—He was first seen in the Surgical Out- 
patient Department in April, 1948. At that time his 
complaint was that on five occasions he had passed blood- 
stained urine without any associated pain. The first 
attack was in 1944. His general health was good, and he 
had no other urinary disturbance. On examination, no 
abnormality was detected in his abdomen. The kidneys 
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were not palpable. Rectal examination showed a slight 
enlargement of the prostate, and both seminal vesicles 
were readily palpable. 

Cystoscopy was performed and a small papilloma in 
the trigone was cauterized by diathermy electrode. Four 
weeks later the residuum of the papilloma was similarly 
dealt with. 

Despite instructions, the patient did not report for 
surveillance, and was not seen again until he appeared as 
an emergency case. 

Further questioning on the day following admission 
augmented the history with the following details : Twelve 
hours prior to admission, he passed involuntarily a small 
amount of blood-stained urine. During the remainder 
of the interim period prior to admission, he continued to 
have uncontrolled escape of urine, which, however, was 
not then blood-stained. This incontinence was associ- 
ated with slight burning at the tip of the penis. 


Fic. 459.—The tumour in the ureter. (H. and E.) 


(x 265.) 


On EXAMINATION.—He was a thin, ill-looking man. 
His tongue was furred and dry, and his breath was foul. 
The bladder was distended three-fingers above the 
symphysis pubis. A soft rubber catheter was passed, 
and the bladder emptied. Rectal examination thereafter 
revealed a moderately enlarged prostate and much fecal 
impaction. Blood-pressure was 110/70. The urine 
revealed no blood either chemically or microscopically. 
No other abnormality was detected in the abdomen, 
chest, or cardiovascular system. Blood-urea was 20 mg. 
per cent. 

On Nov. 25 cystoscopy was attempted but failed for 
a reason not determined, since sounds were passed into 
the bladder with ease. 

On the evening of Nov. 28 he complained of pain in 
the right chest. On examination, movement and air- 
entry were poor on the right side, and moist sounds could 
be heard at the right base. A diagnosis of right basal 
pneumonia was made and this was confirmed by radio- 
logical examination. This finding brought the decision 
to postpone further investigation temporarily. A course 
of emanated was started, to which he responded 
well. 

On this same day, abdominal examination revealed an 
ill-defined mass in the right iliac fossa and right lumbar 
region. The mass was slightly tender. The general 
condition of the patient was poor. The urinary output 
was low, although the fluid intake was liberal. Blood- 
urea was still only 24 mg. per cent. The surgical staff 
were at a loss to explain the presence of the abdominal 
mass. 

Two days later, the patient was seen by a physician. 
A comment was made to the effect that the blood-picture 
showed a microcytic anemia, and that this might well be 
linked to the known history of bladder papilloma, giving 


as a complete picture of the patient at present, a carcir )- 
matosis arising in the bladder, with multiple secondar es 
in the lung and elsewhere. 

On Dec. 5, despite improvement in the pneumon a, 
the patient’s condition was still poor and investigatic 1s 
were again postponed. The chest was dull to percussi on 
posteriorly, with some faint crepitations at the right ba e. 
The mass in the abdomen had decreased in size, but v as 
now more distinctly palpable slightly below, and to : 1e 
right of, the umbilicus. The right foot was cedematc 1s 
and he had some postural cedema of the sacrum and ba k. 

Despite complete resolution of the pneumonia, fr m 
that day onwards the condition of the patient began to 
deteriorate fairly rapidly and he died on Dec. I1, sevea- 
teen days after admission. No accurate diagnosis of 1 1e 
underlying disease had been made. 

PoOST-MORTEM EXAMINATION.—This was carried cut 
on the following day. The report states: “ The while 


Fic. 460.—A section from the posterior wall of the 
duodenum, showing infiltration by tumour’ growth. 
(H. and E.) (x 80.) 


of the right side of the peritoneal cavity from the right 
iliac fossa below, to the upper surface of the right lobe of 
the liver above, was covered by a thick sheet of fibrin 
which appeared to be of fairly recent origin (not more 
than three weeks). To this, many coils of small bowel 
were adherent and below there was a collection of frank 
pus. (At first this was thought to have arisen from 
perforation of a duodenal ulcer, but perforation of this 
viscus was later shown to be by autolysis). 

** Both kidneys contained large congenital cysts. The 
right was markedly hydronephrotic and infected. 

“* The upper 3 in. of the right ureter were involved in a 
tumour growth, which macroscopically was a carcinoma. 
The growth had perforated into the peritoneal cavity. A 
search for further tumour growth, primary or secondary, 
was not successful. Cause of death: Pyonephrosis ; 
peritonitis ; perforation of a primary carcinoma of the 
right ureter.” 

The illustrations show the gross specimen (Fig. 457) 
and the histological features (Figs. 458-460). 


SUMMARY 


1. Review of the literature reveals an increase, 
actual or apparent, in the incidence of primary carci- 
noma of the ureter. 

2. The classical triad of pain, hematuria, and 
palpable mass may be misleading, the presenting 
symptom in 70°5 per cent of cases being painless 
hematuria. 

3. The diagnostic features are filling defect and 
hydro-ureter on pyelography. 

4. The importance of endoscopic biopsy is 
stressed. 
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5. A case is presented with the hitherto un- 
: corded complication of intraperitoneal perforation. 
. N ante-mortem diagnosis was not made. 


My thanks are due to Mr. L. Wynn Houghton, 

: ader whose care the patient was admitted, for per- 
; ission to publish the case; Dr. E. J. Harries and 
\'r. Elizabeth Heyneman, of the Area Pathological 
ervice, Taunton, for the post-mortem report, the 
_ hotographs, and their stimulating interest ; and to 
ir. John Gilmour, Royal Victoria Infirmary, New- 
astle, for his advice and helpful criticism on the 
aper. 
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‘CHESE unusual tumours are being discovered more 
ften as the clinical findings on full renal investigation 
become more widely known. This report describes 
two primary epithelial tumours of the ureter which 
were diagnosed before operation, and a third case 
in which certain diagnosis was impossible. Photo- 
micrographs show the narrow margin between benign 
and malignant stages of these tumours. 


CASE REPORTS 


Case 1.—Papillary carcinoma of the ureter. 

CLINICAL FINDINGS.—The patient, a man of 59, was 
admitted with painless hematuria of twelve hours’ dura- 
tion. This was the first attack and there had been no 
previous urinary symptoms. 

There were no abnormal signs on clinical examination. 
The urine contained gross blood and on culture grew 
Bacillus coli. The blood-urea was 19 mg. per cent. 
Intravenous pyelography showed a normal left kidney and 
ureter, but there was no evidence of any secretion from 
the right kidney. 

At cystoscopy the bladder and ureteric orifices were 
normal but there was no urine coming from the right 
side. On attempting to catheterize this ureter, the 
catheter was held up at 8 cm. and there was copious fresh 
bleeding from the ureteric orifice. Injection of uro- 
selectan up the catheter to outline the obstruction from 
below, gave an unexpected pyelogram. Dye passed up 
to the kidney and showed moderate hydronephrosis with 
dilatation of the whole ureter. At the lower end there 


was a hold-up, with an irregular outline about 1 cm. above ~ 


ihe tip of the catheter. No dye had passed back into the 
bladder as had been expected. There were no filling 

cefects in the pyelogram, so a presumptive diagnosis of a 
primary tumour of the ureter was made. 

At OPERATION.—The lower end of the right ureter 
‘vas exposed first through a midline subumbilical incision 
_nd extraperitoneal approach. There was a soft fusiform 

welling about 3 cm. long just above the entry of the 
reter into the bladder. Nephro-ureterectomy was per- 
ormed. The patient recovered without major complica- 
ions and was discharged seventeen days after operation. 
Nine months after operation there was no evidence of 
ecurrence at cystoscopy and there were no symptoms of 
ny sort. 

PATHOLOGY.—The specimen consisted of a kidney 
ieasuring 10 X 4 X 3 cm. with 25 cm. of ureter attached 
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(Fig. 461). The calices, pelvis, and ureter were dilated. 
On opening the ureter a friable sessile papilliferous tumour 
measuring 3°5 X 3°O X I°5 cm. was present in its lower 


Fic. 461.—Case 1. 
carcinoma of lower end of ureter, hydro-ureter, an 
nephrosis. 


Operative specimen showing 
ydro- 


. Macroscopically there was no evidence of invasion 
of the ureteric wall and the surfacg of the tumour looked 
benign. 


Microscopical sections showec that it was a papilli- 


ferous transitional-cell tumour which had undergone 
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malignant change at one point where there was infiltration 
through the ureteric muscle wall (Figs. 462, 463). 


Case 2.—Benign papilloma of ureter. 

CLINICAL AND OPERATION FINDINGS.—The patient, a 
man of 62, was first seen with a B. coli urinary infection 
considered to be due to early prostatism. No other 
abnormality was found on investigation and the infection 


FIG. 462.—Case 1. Photomicrograph of transitional- 
cell carcinoma, showing normal ureteral mucosa at A and 
superficial part of carcinoma at B. x 24.) 


responded to chemotherapy. He remained free of all 
symptoms for twenty months until he suddenly had 
painless hematuria after exercise. 

On this occasion there were no abnormal physical 
signs. The urine contained microscopic blood and on 
culture grew B. coli. Intravenous pyelography showed a 
normal left kidney and ureter, but there was no evidence 
of any secretion from the right kidney. 

At cystoscopy there was a residual urine of 3 oz., with 
early enlargement of the prostate and cystitis. On 
catheterizing the right ureter there was an impassable 
obstruction at 10 cm. There was a flow of old blood- 
stained fluid down the catheter, presumably from the 
upper part of the ureter. Retrograde pyelography showed 
the obstruction to have an irregular upper border at the 
level of the tip of the catheter, and gross hydronephrosis 
and hydro-ureter above this. Again dye did not flow 
back into the bladder. There were no filling defects in 
the pyelogram so a presumptive diagnosis of a primary 
tumour of the ureter was made. 

These investigations caused an exacerbation of his 
B. coli urinary infection and urgent removal of the 
functionless hydronephrotic kidney became necessary. 
Nephro-ureterectomy was performed and convalescence 
was uneventful. 

Nine months after operation there was no evidence of 
any recurrence and he was free of symptoms. 

PATHOLOGY.—The specimen consisted of a kidney 
measuring I2 < § xX § cm. with 21 cm. of ureter attached 
(Fig. 464). There was marked dilatation of the calices, 
pelvis, and ureter, and the mucosa was acutely inflamed. 
3 cm. from the lower end of the ureter was a sessile papil- 
liferous tumour 3-5 x 2-0cm. Macroscopically it looked 
benign. 

Microscopical section of the tumour showed it to be a 
transitional-cell papilloma and, on serial section, there 
was no evidence of malignancy (Fig. 465). 


Case 3.—Papillary carcinoma of the ureter. 

CLINICAL AND OPERATION FINDINGS.—The patient, 
a man of 68, complained for four months of intermittent 
painless hematuria with associated right renal pain that 
radiated to the right iliac fossa. 


The only abnormal physical sign was on rectal exam - 
nation. A small palpable mass was present above ar | 
to the right of the prostate. The urine showed r > 
deposit and was sterile on culture. The blood-urea w. ; 
33 mg. per cent. Intravenous pyelography showed : 
normal left kidney and ureter, but no evidence of secretic 1 
on the right side. 

At cystoscopy there was a papilliferous tumour con - 
pletely overlying the right ureteric orifice. No ureter ¢ 
catheter could be passed, so the tumour was treated wii 1 
diathermy in the hope that catheterization might becon « 
possible later. After a month he was cystoscoped again 
and the papilliferous tumour could be seen growirz 
through the right ureteric orifice. A catheter could not 
be passed and it was therefore impossible to decice 
whether this was a primary or a secondary ureteric tumour. 


Fic. 463.—Case 1. Photomicrograph showing small 


cluster of carcinoma cells (inside square) in the perimuscular 
connective tissue. ( 120.) 


Nephro-ureterectomy was performed with uneventful 
recovery. Follow-up examinations have not yet been 
done. 

PATHOLOGY.—The specimen consisted of a completely 
hydronephrotic kidney with 20 cm. of dilated ureter 
attached. At the lower end of the ureter there was an 
irregular, sessile, papilliferous tumour measuring 5 » 
3 x 2cm. Macroscopically invasion of the ureteric wall 
had occurred at one place. There were no other papil- 
lomata in the kidney or ureter. Microscopically the 
tumour was a transitional-cell papilloma with malignant 
change. 


DISCUSSION 


Cases of primary epithelial tumours of the ureter 
have been reported with increasing frequency. The 
first case on record was described by Rayer in 1841 
Foord and Ferrier (1939) found 139 cases in a reviev 
of the literature, while only eleven years late: 
Mortensen and Murphy (1950) discovered on recor« 
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a otal of 242 malignant tumours and 74 benign ones ; 
tt y added 6 personal cases. In the same year 3 
m re cases were reported by Tuffill (1950). Thus 
tr total number of cases recorded up to June, 1950, 
w 3 248 malignant and 77 benign tumours. 

It is interesting that all three cases in this paper 
cc form to the statistical observations of Scott (1943), 
tt t these tumours occur most frequently on the right 
si e in the lower third of the ureter, and affect men 
m ch more commonly than women. 

Mortensen and Murphy (1950) discuss the mode 
o! spread and clinical features in detail. Classically 


Fic. 464.—Case 2. Operative specimen, showing papil- 
loma in lower end of ureter, hydronephrosis, and acute 
pyelonephritis. 


both benign and malignant cases present with hema- 
turia and renal or ureteric fixed pain or colic. The 
diagnosis, therefore, depends on investigations, and 
of these the most useful is ascending pyelography. 
Intravenous pyelography usually shows a function- 
less kidney on the affected side. 

In the majority of cases a ureteric catheter cannot 
be passed beyond the tumour and bleeding results 
from the attempt to do so. Injection of opaque 
nedium then outlines the lower part of the tumour. 


In two cases reported here the opr’ 
from the injection and the upper. 
with the urinary tract above this 


outlined. This 


is unusual, but has been recorS$§i previously by 
Riches (1942). When it occurg% with the other 
findings here, the diagnosis is viqjally certain. In 
the absence of ascending pyelogra Jy, as in the third 


Fic. 465.—Case 2. 
papilloma of ureter. 


Photomicrograp!? of transitional-cell 


case reported here, a precise diagnosis is impossible, 
though with papilliferous tissue visible at the ureteric 
orifice this is only of academic inécrest. 

The photomicrographs of Case 1 (Figs. 462, 463) 
show how careful a search is; mecessary to 
evidence of malignancy in an apparently benign 
tumour ; many serial sections were examined before 
the invasion of the ureteric wali was found. In 
practice, therefore, every epithe!ial ureteric tumour 
must be regarded as malignant, and this precludes 
treatment by conservative resection of a part of the 
ureter unless dealing with the only functioning 
kidney. i 


We wish to thank Mr. R. H. O. B. Robinson and 
Mr. T. W. Mimpriss for permission to publish these 
cases. 
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PRIMARY carcinoma of the male urethra is a rare 
lesion. In 1939, Kreutzmann and Colloff, review- 
ing the literature, collected 148 cases and reported 
2 additional ones. Lower and Hausfield (1947) 
reported 192 cases recorded in the literature up to 
September, 1947. They did not, however, include 
2 cases reported by Gonzalez and Rau. Gailey 
and Best (1949) reported 2 cases and Vernon and 
Wilkins (1949) 1 case. With the case reported in 
this paper, the total number appearing in the literature 
is 198. 


CASE REPORT 


The patient was a male, aged 65 years, who first 
presented himself at Mr. Norman Lake’s Out-patients 
at Charing Cross Hospital on June I, 1947. 


History.—He was quite well until twelve weeks 
previously, when he began to notice a scalding pain and 
irritation in the urethra on micturition. There was also 
some increased frequency of micturition, M.N. = 4. 
The urinary stream had become smaller and there was 
some straining. These symptoms had become worse 
during the past few weeks. ‘There was no hematuria. 

There was a past history of gonorrhea in 1908. 

On EXAMINATION (June 1).—General health good, 
with no loss in weight. Examination of the genitalia 
revealed a stony hard lump in the region of the bulb 
and a smaller swelling distal to it in the penile urethra. 
Rectal examination showed no abnormality. 

A radiograph revealed no urethral calculus present. 
(This was suspected because of the stony hard nature of 
the swelling.) 

A diagnosis of urethral stricture was made and the 
stricture dilated with steel sounds up to 12/15. 

The dilatation was repeated at weekly intervals, but 
the response was not very good. During the passage of 
the sounds the stricture was felt to be in two separate 
parts corresponding to the two lumps felt clinically. 
The anterior one was much more easily entered than 
the posterior. 
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PRIMARY CARCINOMA OF THE MALE URETHRA 
A CASE REPORT AND REVIEW OF THE LITERATURE 


By ARNOLD ELTON, LONDON 


Fic. 466.—Urethrograms showing rat-tailed obstruction in urethra. 


Urethroscopy (Mr. N. C. Lake) (June 19): A urett ral 
stricture was seen and the mucosa looked red and inflam :d. 
No ulceration was seen. 

Following this the patient did not present himself ‘or 
dilatation until Sept. 12, when he complained of gr:at 
difficulty in passing urine with pain at each attempt to 
micturate. There was also a continuous pain in ‘he 
perineum. No hematuria or discharge per urethram 

On EXAMINATION (Sept. 12).—The bladder was n- 
larged to the umbilicus. 

Genitalia: There was a densely hard swelling in the 
penile urethra 34 in. behind the glans. Behind this, 
there was an indurated swelling along the urethra to the 
bulb, the swelling being red, hot, and very tender. A 
diagnosis of peri-urethral abscess behind a urethral stric- 
ture and causing an acute retention was made. 


AT OPERATION.—On Sept. 12 the peri-urethral abscess 
was drained and a suprapubic cystostomy performed. 
Part of the wall of the abscess was taken for section, but 
showed only inflammatory tissue. 

SUBSEQUENT PROGRESS.—The patient was put on 4 
course of sulphonamides and penicillin. 

With this treatment the peri-urethral inflammation 
gradually subsided. This revealed the hard swelling in 
the bulb felt when the patient first presented himself, 
—, it was now markedly larger and had spread back- 
wards. 

A diagnosis of carcinoma of the urethra was made 
and a biopsy of this swelling in the bulb was performed 
on Oct. 9. The section showed a Grade I squamous- 
celled carcinoma. A biopsy of an enlarged inguinal node 
taken at the same time revealed only a chronic adenitis. 

It was decided that the spread of the carcinoma back- 
wards precluded any operative treatment and the patient 
was transferred under the care of Dr. Moore-Paterson 
for a course of deep X-ray therapy. 

In spite of this treatment, the condition slowly pr2- 
gressed and several small, hard nodules of growh 
appeared in the perineum and ulcerated through tx 
skin. The patient died on March 13, 1948. 
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\t Necropsy.—The anterior penile swelling was a 
sim le urethral stricture. The posterior swelling started 
jus. in front of the bulb and spread backwards, involving 
the membranous portion of the urethra. This was an 
ulc rating carcinoma of the urethra also involving the 
pe: urethral tissues. There were also three metastatic 
no ules in the perineum. Death was due to a terminal 
br: .chopneumonia. 


DISCUSSION 


Aetiology.—In 75 per cent of cases there is 
so: e predisposing chronic irritation present in the 
ur hra. The most common preceding condition is 
str ‘ture, gonorrhoeal, non-specific, or traumatic. 

ther causes, suggested by Goldstein and 
At shouse (1937) are: (a) Papilloma or polyp; (6) 
Le coplakia ; (c) Trauma or irritation of a chemical 
na ire; (d) Paget’s disease of the penis. 

Vernon and Wilkins (1949) point out that urethral 
pa illoma (and carcinoma) may arise as seedling 
gr vths from a vesical papilloma. This has been 
es} -cially noted since the introduction of the cysto- 
sc oe, and they suggest instilling a solution of 
I- 000 silver nitrate at the completion of cystoscopy 
to »revent such an occurrence. 

Age Incidence.—Carcinoma of the urethra may 
occur at any age but the majority of cases occur 
during or after the fifth decade. 

Site.—Carcinoma may arise in any portion of 
the urethra. The commonest site is the bulbo- 
membranous part, slightly more frequently than the 
penile part; rarely in the prostatic urethra. 

Structure.—lIn the great majority of cases (over 
90 per cent) the tumours are cornifying squamous- 
celled carcinomas—usually Grade 2 or 3 (Broders’ 
classification). 

The mucous membrane of the normal urethra is 
transitional in the prostatic part, columnar in the 
bulbomembranous part, and squamous anteriorly. 
In order for these growths to be squamous-celled in 
nature, they must have arisen either in cell rests or, 
more likely, by a process of metaplasia due to infec- 
tion and irritation. 

Less common types occurring are :— 

1. The papillary carcinoma which probably arises 
from the bladder. 

2. Adenocarcinoma—probably derived from Cow- 
per’s or Littre’s glands. These formed 1 per cent of 
Kreutzmann’s cases but 21 per cent of Robb’s (1928). 

3. Transitional-celled carcinoma (3 per cent of 
cases). Vernon and Wilkins’ case (1949) was of this 
nature and consisted of fairly well-differentiated cells. 

Spread.—The growth spreads along the mucous 

membrane, infiltrating and destroying it. Ulcera- 
tion may occur, leading to hematuria. Spread 
around the urethra leads to the formation of a malig- 
Natt stricture which may be annular or tubular. 
_ Sooner or later the peri-urethral tissues are 
involved. Priapism may occur owing to the invasion 
of the erectile tissue. Peri-urethral abscess and 
fis'ula may be caused by infection behind the carcin- 
om. or stricture, or by direct invasion by the growth 
its lf. In some cases it is difficult to be sure that 
the growth has not arisen in the wall of the fistula. 

The fistula may open on the perineum, scrotum, 
pu vis, or buttock, or in the rectum. 

Lymphatic extension is late. Spread from the 
pe ile urethra is to the deep inguinal and external 
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iliac glands. From the membranous and prostatic 
urethra, metastases occur in the internal iliac glands 
and thence on to the para-aortic group. 
Blood-stream spread occurs when the corpora 
cavernosa are invaded. The lungs are the most 
commonly affected organs by this route. The ribs, 
vertebre, and liver may also be involved. 
Symptoms and Signs.—The initial symptom 
is often that of difficulty in micturition and the 
patient has to strain to pass urine. Indeed, this 
history may be due to a fibrous stricture preceding 


Fic. 467.—Photomicrograph of carcinoma of the urethra, 
showing epithelial pearls. 


the onset of the carcinoma. Acute retention of urine 
sometimes occurs. 

In the penile urethra a lump may be felt and may 
cause some degree of ventral curvature of the penis. 

Hematuria may occur and is much more com- 
mon with carcinoma than with a simple stricture. 
The bleeding may be frank, but much more com- 
monly takes the form of a bloody discharge. Hama- 
turia may only be exhibited on instrumentation. 

Other signs are due to spread of the carcinoma 
and these include peri-urethral abscess, urinary 
fistule, priapism, and the presence of enlarged 
inguinal glands. The last may be due to the 
presence of carcinoma or superimposed sepsis. 

Diagnosis.—Carcinoma of the urethra should 
be borne in mind in the following circumstances :— 

1. Any persistent stricture not responding to 
treatment in the usual fashion (especially in a 
patient over the age of 40). 

2. Any stricture associated with persistent bleed- 
ing. 

3. The presence of a stricture plus a peri- 
urethral abscess or fistula which do not respond to 
the usual measures. 

4. A lump in the penile urethra apparently in- 
creasing in size. 

Urethroscopy is essential in the diagnosis of car- 
cinoma of the urethra. 
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If the stricture is not sufficiently narrow to obstruct 
the passage of a urethroscope, the ulcerating car- 
cinoma will be seen. 

If the urethroscope cannot pass the stricture, the 
mucous membrane may be seen to be fixed, irregular, 
and cedematous. Transurethral biopsy is performed 
wherever possible. If fistulous tracks are present, 
a small portion of tissue is removed for microscopy. 

Treatment.—Carcinoma of the penile urethra 
should be treated by radical amputation of the penis, 
with formation of a perineal urethra. According to 
Zaslow and Priestley (1947), small growths in the 
fossa navicularis may be treated by the application 
of radium or by fulguration. 

In the penile urethra, amputation, fulguration, 
and irradiation have been used. 

According to Kreutzmann and Colloff (1939), 
amputation of the penis is best, but they suggest par- 
tial amputation for growths in the region of the glans. 

Growths in the posterior part of the urethra 
(prostatic and bulbomembranous) have been dubbed 
inoperable by many authorities and treated with 
deep X-ray therapy. Zaslow and Priestley report the 
use of prostatectomy, radium, transurethral resec- 
tion, and fulguration, depending on the extent and 
position of the growth. 

Young, in 1939, reported a method of perineal 
resection of the bulbous urethra. 

Kreutzmann and Colloff suggest that the treat- 
ment giving the largest number of cures is resection 
of the urethra including the carcinoma. 

In many instances, however, the treatment will con- 
sist of suprapubic cystostomy together with irradia- 
tion of the growth by deep X-ray therapy or radium. 

Treatment of the Glandular Field.— 

Penile urethra: The inguinal glands may be en- 
larged owing to growth or sepsis. 

Vernon and Wilkins (1949) suggest treating the 
primary growth first, then waiting to see if the glands 
subside. If they do, the patient is kept under 
observation. If the glands persist or enlarge subse- 
quently a bilateral block dissection is carried out. 

Deep X rays are reserved for the fixed inoperable 
glands. 

Kreutzmann and Colloff recommend block dis- 
section in all operable cascs. 

Membrano-prostatic urethra: Deep X-ray therapy 
is given to the internal iliac and para-aortic glands. 

Results.—The prognosis is more favourable in 
carcinoma of the anterior than the posterior urethra. 
This is partly due to earlier diagnosis, and partly to 
easier operability. However, Zaslow and Priestley 
reported 10 cases of the anterior urethra, none of 
which have survived five years: 3 are dead and 
7 known to be living. Of the 7 living, 3 have had a 
recurrence and 4 are disease-free. The shortest 
post-operative follow-up is five months and the 
longest five years. 

Of 14 patients who had lesions in the posterior 
urethra, 12 are dead. Of these 1 lived four years 
and 1 for nine years. One of the other patients was 
alive and well five years after treatment. 

For the most part, treatment in those cases con- 
sisted in complete surgical removal or local destruc- 
tion of the lesion. 

Kreutzmann and Colloff reported 65 patients with 
carcinoma of the anterior urethra with a recovery 
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rate of 54 per cent, although the length of time of 
follow-up is not mentioned. They reported 77 ca es 
of carcinoma of the posterior urethra with a recov: -y 
rate of 13 per cent. 

Comment.—The results of both series of ca 2s 
reported above leave much room for improveme t. 
The actual prognosis for carcinoma of the uret! ra 
is impossible to determine as too few cases hz ve 
been reported five years or more after treatme t. 
These results can only be bettered by earlier di: :- 
nosis, by repeated urethroscopy and biopsy in a.ty 
suspicious stricture. 


SUMMARY 


A case of primary carcinoma of the male urethra 
is reported. It presented as a urethral stricture, 
later complicated by peri-urethral abscess and acute 
retention of urine. 

The literature on the subject is reviewed. 

Stricture is a definite aetiological factor. 

The bulbomembranous urethra is the commonest 
site, the penile next common, and the prostatic part 
the least common. 

Histologically, over 90 per cent of the growths 
are cornifying squamous-celled carcinomata. 

The symptoms may be dysuria, hematuria, the 
presence of a lump along the penile urethra, or the 
presence of retention, peri-urethral abscess, or fistula. 

Diagnosis is established by urethroscopy and 
biopsy or microscopy of the wall of a fistula. 

Treatment consists, for the most part, in radical 
amputation of the penis where the anterior urethra 
is involved ; suprapubic cystostomy and deep X rays 
for lesions of the posterior urethra. 

The treatment of the glandular fields and the 
results of treatment are discussed. 


It is a pleasure to express my gratitude to Mr. 
Norman Lake for being allowed to publish the case 
report and also for his kind help and encouragement 
in the preparation of this paper. 

I would also like to express my thanks to Dr. 
Tierney for his permission to publish the radio- 
graphs and Mr. Pittock for his excellent photo- 
micrography. 
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the year 1924 Searle Harris stated that in his 
inion spontaneous hypoglycemia might be the 
sult of excessive secretion of insulin in certain 
thological conditions of the pancreas, and since 
en his views have been substantially confirmed. 

1941 Keating and Wilder referred to a total of 
6 published cases of hyperinsulinism and in 1944 
antz noted 151 cases, of which 140 were due to 
ncreatic islet-cell tumour, simple or malignant, 
d 11 were thought to be examples of diffuse hyper- 
asia or hypertrophy of the islet cells. Although 
e total number of authentic cases published is 
iall, an extensive literature has accumulated and 
e clinical features, diagnosis, and treatment have 
sen well described by authors such as Wilder, 
‘ \lan, Power, and Robertson (1927), Judd, Kepler, 
aid Rynearson (1934), and Whipple and Frantz 
(935). 

A further example of islet-cell tumour of the 
pancreas with hyperinsulinism is recorded in this 
paper. No attempt is made to discuss in detail the 
symptomatology and diagnosis. Attention is mainly 
directed to a severe degree of hyperchlorhydria and 
duodenal ulceration which complicated the final 
stages of the case, and also to the changes in the 
adrenal glands which were discovered at autopsy. 
As far as can be ascertained, no similar example of 
duodenal ulcer associated with spontaneous hyper- 
insulinism has been recorded, although in view of 
the experimental and clinical evidence ‘of the effect 
of hypoglycemia on gastric secretion this association 
might be expected. 


CASE RECORD 


The patient, a clerk aged 42 years, had enjoyed good 
health with the exception of an attack of renal colic in 
1939, when he passed a small stone. There was nothing 
of note in his family history. 

One evening in January, 1942, while walking home 
from work he experienced a sensation of pins and needles 
in his legs, but this soon passed off and he felt quite 
well when he went to bed. Next morning his wife 
found him lying on the bedroom floor—he was uncon- 
scious and was incontinent of urine. He recovered 
consciousness in about an hour and later went to his 
work, apparently well. 

From this time onwards he suffered from ‘fits’. At 
first these occurred infrequently, at intervals of some 
weeks, and always in the early hours of the morning. 
According to his wife he used to cry out, lose conscious- 
ness, and move his limbs in clonic spasms, and he was 
Lually incontinent of urine. He then passed into a 
: -ep sleep and awakened up after some hours feeling very 
t 
t 


-avy and confused. As the day advanced he returned 

' normal. Nevertheless, he frequently fell asleep in 
‘¢ train on his way home in the evening. 

On the evening of March 14, 1942, the patient ‘took 

* large dose of aspirin for a severe headache and retired 

‘bed. Next morning he was found in a state of coma 

« id he remained unconscious during the greater part of 

' at day. On March 16 he was admitted to his local 

| \spital: his speech was slurred and confused, his 
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memory was impaired and he had some slight weakness 
of the right arm and leg and involvement of the right 
sixth cranial nerve. These symptoms were transient, 
and a few days later he was transferred to a neurosurgical 
centre for complete investigation as a suspected case of 
cerebral tumour. No abnormality was found and he 
was sent home again for further observation. The 
attacks continued, and in June, 1943, during a brief stay 
in _— hospital, a diagnosis of hypoglycemia was 
made. 

By this time further symptoms had developed. He 
found that if he took vigorous exercise he felt ‘ queer ’, 
as if he were drunk, his speech became slurred, he saw 
double, and he was confused and disorientated. If he 
took a dose of glucose, which he now always carried 
with him, the attack was aborted or cut short. He also 
complained of dyspepsia. This first appeared soon after 
the onset of the cerebral attacks and assumed a pattern 
suggestive of peptic ulceration, with short periods of 
attack alternating with remission periods of a month or 
more. Flatulence and a burning epigastric pain, coming 
on half-an-hour after food and relieved by alkalis and by 
self-induced vomiting, were the prominent features. 

All these complaints became gradually worse during 
the years 1944 to 1947 and he continued intermittently 
to work and to attend the out-patient department of his 
local hospital. During one brief stay in hospital adrena- 
line was used with good effect to control the fits. By 
October, 1947, his condition had gravely deteriorated. 
At any hour of the day or night he was liable to attacks 
of coma and often had several in the course of a few 
days. He had recently iost over 2} st. in weight and 
his appetite had become progressively worse. For the 
past three months his epigastric pain was more or less 
constant, and anorexia made it difficult to persuade him 
to take nourishment. In these circumstances he was 
admitted on Oct. 16, 1947, to this hospital as a suspected 
case of islet-cell tumour of the pancreas with a view to 
operation. 

A detailed investigation was envisaged, but for various 
reasons, including the patient’s unco-operative attitude, 
this was only partially carried out. Apart from general 
weakness and loss of weight, there were no abnormal 
physical signs. No fits occurred between Oct. 16 and 
Oct. 19. A fractional test-meal ‘on Oct. 17 revealed an 
acid curve which rose very rapidly to unusual levels. 
Investigation was in progress on Oct. 19 when the patient 
suddenly decided to go home, but he was persuaded to 
return again on Oct. 27. 

During the next week his weight fell from 135 lb. to 


126 Ib. A gastro-intestinal radiograph was attempted, 


but discontinued on account of vomiting. Persistent epi- 
gastric pain, frequent vomiting, and excessive salivation 
interfered with the attempts to build up his general con- 
dition to a safe level for laparotomy. On Nov. 4, follow- 
ing a typical attack of hypoglycemia, which responded 
to an intravenous injection of glucose, he had his first 
hzmatemesis. Further vomiting of blood took place, 
and after he had vomited more than two pints of coffee- 
ground vomit and clots a continuous blood transfusion 
was instituted. 

Throughout Nov. 5 and Nov. 6 hamatemeses and 
melznz continued and low levels of blood-pressure were 
recorded, e.g., 86/62, 82/56, and 74/54 mm. of Hg despite 
blood transfusion. His condition was desperate when 
consent for operation to check the bleeding was obtained 
on the evening of Nov. 6. 
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OPERATION (P. H.) (Nov. 6).—Anesthetic: curare, 
pentothal, gas, and oxygen by Dr. John Hargreaves. 
Blood transfusion was maintained throughout the opera- 
tion at a fast pace until the bleeding was controlled, and 
then at a slower rate. 

An ulcer was found in the posterior wall of the first 
and second parts of the duodenum, surrounded by much 
fibrosis and penetrating into the pancreas. The duo- 
denum was divided just beyond the pylorus and the 
ulcer exposed. It measured 1} in. by } in. and an 
erosion was found in the gastroduodenal artery lying in 
the floor of the ulcer; active bleeding was in progress. 


Fic. 468.—Well-encapsulated islet-cell tumour of the well- 
differentiated ribbon type, composed of anastomosing strands 
of columnar cells. 


The bleeding was checked by mattress sutures and the 
duodenal stump was closed by a modified Yudin Taylor 
procedure. A subtotal gastrectomy was performed using 
an antecolic type of anastomosis. 

Only a cursory examination of the abdomen was 
possible under the circumstances, and a soft, solid, fatty 
tumour of about the size of a tangerine orange was found 
in the tail of the pancreas. 

PROGRESS during the next few days was satisfactory 
and every effort was made to maintain the blood-sugar 
at a safe level by diet and to build him up for laparotomy. 
This did not prove an easy task, for his mental condition 
soon began to cause anxiety. He was subject to bouts 
of depression and confusion, and frequently refused all 
forms of treatment. Many of his feeds had to be given 
through a Ryle’s tube, supplemented by intravenous 
therapy, but these measures were not always tolerated 
and as might be expected hypoglycemic attacks occurred 
from time to time. 

In spite of these setbacks he was so much better by 
Nov. 25 that an exploration of the pancreas was contem- 
plated in the very near future. However, at 7 a.m. on 
Nov. 26 he was seized with a violent pain in the upper 
abdomen. Operation for suture of a perforated jejunal 
ulcer was performed without delay. The perforation, 
which was about in. in diameter, was discovered in the 
efferent loop about 4 in. distal to the gastrojejunal 
anastomosis. 

Convalescence was slow and hampered both by sepsis 
in the recent operation wound and by the patient’s 
intolerance of the Ryle’s tube and intravenous drips, and by 
his frequent refusal to take food or drink. He lapsed 
into a state of chronic hypoglycemia and hypoprotein- 
zmia (4°5 g. per cent) with oedema of the extremities and 
ascites. A jejunostomy was proposed but declined. By 
great forbearance on the part of the nursing staff some 
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progress was achieved, but on Dec. 24 the patie t 
developed a spontaneous pneumothorax with collapse f 
the right lung. A progressive deterioration then set 41 
and although a jejunostomy was performed on Dec. :9 
as a last resort, he died suddenly on Dec. 30 immediate y 
after a feed through his tube. 

SUMMARY OF POST-MORTEM FINDINGS. (R. W. E.)-- 
Body of lean adult male. Right lung completely collaps« 4 
from rupture of an emphysematous bulla. Upper lobe : f 
left lung also collapsed. Several very large emphysematoi s 


pv 


Fic. 469.—Islet-cell adenoma showing advanced hyaline 
degeneration intersecting the cells into groups of varying size. 
Tumour is incompletely encapsulated. 


bull affecting upper lobes of both lungs, and smaller 
— were distributed over the remaining lobes of both 
ungs. 

The peritoneal cavity was full of foul-smelling fluid 
and numerous adhesions bound segments of gut together 
and to the parietal peritoneum. The small gut was 
unusually short, measuring only 10 ft. There were three 
perforations of the jejunum. The remaining portion of 
the stomach was dilated, the anastomosis healed, and 
the gastric mucosa showed no evidence of ulceration. 
The duodenal stump was intact and the former ulcer 
healed by fibrosis. 

The pancreas weighed 140 g. A large lipoma was 
attached to its tail and measured 34 x 1? X 2in. Two 
smaller lipomata were connected to the inferior border 
of the pancreas around the junction of the middle third 
and tail. These measured 1 x } in. There was a large 
spherical cyst 2 in. in diameter bulging from the supero- 
anteroposterior margin of the middle portion of the 
pancreas containing a clear yellow-coloured fluid. Close 
to the cyst and situated almost immediately above it 
there was a small encapsulated and degenerate cystic 
adenoma measuring about } in. in diameter. Two 
further encapsulated adenomata were found in the tail 
of the pancreas. These measured approximately 4 in. 
in diameter. The head of the pancreas was hard and 
fibrotic. 

The liver was normal in size and appearance. Many 
adhesions surrounded the gall-bladder, which was 
thickened. The common bile-duct was patent. The 
spleen was normal in size and shape, but the substanc: 
was slightly diffluent and the Malpighian corpuscles wer: 
hypertrophied. 

The urogenital system was normal. The thyroid glan:! 
weighed 17 g. and was normal in appearance. Th: 
pituitary gland showed no macroscopical abnormality. 
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T > right adrenal gland weighed 13 g. and was 2} in. 
lo: and had an average thickness of } in. The left 
ad nal was 3 in. in length and @& in. in thickness 
an weighed 17 g. One small cortical adenoma was 
pr sent in the left adrenal. The cortex and medulla of 
bc 1 adrenals appeared hypertrophied. 

No abnormality of the C.N.S. was found. 

Histological Features —The adenoma situated beneath 
th cyst in the middle piece of the pancreas was well 
en apsulated and showed early central cystic degenera- 
ti. The architecture was mainly of the well- 
di erentiated ribbon type composed of large anastomosing 


| 


FIG. 470.—Photomicrograph showing the hyperplastic adrena 
cortex. 


strands of columnar cells (Fig. 468). In the more periph- 
eral areas of the tumour the pattern had a tubular char- 
acter. In very intimate contact with cells, and following 
their general arrangement, were numerous small thin- 
walled capillaries supported by a delicate fibrous. net- 
work. The small arterioles in the deeper portions of the 
- mour showed an advanced degree of hyaline and scleral 
change. 

The adjacent cyst was composed of a thick fibrous 
capsule on the inner surface of which a few islet adenoma 
cells were adherent. 

The adenomata in the tail of the pancreas were in- 
completely encapsulated. Bands of collagenous tissue 
showing advanced hyaline degeneration intersected the 
adenoma cells into groups of varying size (Fig. 469). At 
the periphery projections of tumour tissue into the adjacent 
pancreatic parenchyma had taken place. The cytology 
of these tumours was mainly of the prismatic type of cell 
arranged in haphazard rosettes. Mitotic figures were 
scanty and there was no evidence of blood-vessel invasion. 

Sections of other areas of the pancreas showed a 
normal architecture except in the head of the organ 
were there was considerable fibrosis. The islets, how- 
e\ vr, in all these areas appeared normal. 

The thyroid gland was of normal appearance. 

Histologically the circumscribed cortical tumour in 
th: left adrenal gland, which measured 1 cm. in diameter, 
w.s composed of well-differentiated structure formed of 
cls resembling those of the normal suprarenal cortex 
w th a very high lipoid content. 

Both adrenal glands showed cortical and medullary 
h perplasia. The cortex was of an exaggerated folded 
a pearance produced by groups of contiguous hyperplastic 
c eds of cortical cells (Fig. 470). The zonz fasciculata 
a dreticulosa were chiefly affected, and were in the main 
¢ mposed of darkly staining cells arranged here and 


there in an almost adenoid pattern. In other areas the 
hyperplasia affected the lipoid-rich zona glomerulosa 
which appeared as isolated islands of clear cells with 
small darkly staining nuclei. 

The medullary hyperplasia was of nodular type and 
appeared as poorly demarcated ciccumscribed areas com- 
posed of groups of polygonal and irregular cells separated 
by ill-formed vascular channels and extending at some 
places well into the cortex. The,chromaffin reaction (in 
formalin-fixed material) was mar!.ed and showed as fine, 
particulate, brown staining material in all the cells. 
Mitotic figures were not seen. (Fig. 471.) 


Fic. 471.—Photomicrograph shy»wing hyperplasia of the 
adrenal medulla, which is compose<d of groups of polygonal 
cells containing a fine particulate biown staining material. 


Sections taken from liver and kidney showed no 
unusual histological feature. 

INVESTIGATIONS.— 

1. Blood-sugar Estimations.— These were carried out 
by the standard Folin and Wu technique. using an 
extended range of standards. 

Morning and evening samples were taken as a routine. 
True fasting levels were difficult to obtain because of the 
patient’s almost constant need for <arbohydrate to alleviate 
coma and distress. The values obtained as ‘ fasting 
levels ’ showed a variation of fro: 17 mg. to 140 mg. per 
cent expressed as glucose per 100 c.c. of blood. Fig. 472 
shows the frequency distribution of values obtained in 
the examination of 94 blood samples. This shows an 
extended range of from 17 mg. to 296 mg. per cent, 
with a maximal incidence in the 26-75 mg. per cent 
range. Of the 94 determinations 23 gave values in the 
O-50 mg. range, and, as Conn (1940) has pointed out, 
values as low as these in the jost-absorptive state are 


‘almost pathognomonic of organi¢ hypoglycemia. 


Glucose-tolerance curves were carried out and the 
results are given in Fig. 473. ‘Chese are of two types: 
(a) a hypoglycemic type showing a post-absorptive per- 
sistence of the hypoglycemia, with only a small rise in 
the blood-sugar values, a feature t’y which hyperinsulinism 
can be distinguished from hepati& disease (Conn, 1940) ; 
and (b) a hyperglycemic type with post-absorptive per- 
sistence of the high blood-sugar) values, which probably 
represents a prolonged and excessive reaction to glucose 
as noted by Harris (1936) associased with pancreatic islet- 
cell adenomata. A possible explanation of this hyper- 
glycemic reaction in the present case may be found in 
the panhyperplasia, cortical and ‘medullary, of the supra- 
renal glands. 

2. Glycosuria was a prominen: feature. It occurred at 
blood-sugar levels of over 80 mg.iper cent (Figs. 472, 473), 
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and was excessive at levels above 150 mg. per cent. The 
glycosuria was sporadic and may well have been related 
to the adrenocortico-medullary hyperplasia. Unquestion- 
ably this loss of sugar in the urine added to the patient’s 
discomfort by augmenting his hypoglycemia. idge 
(1928, 1930) showed that lowering of the renal threshold, 
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FIG. 472.—The frequency distribution of blood-sugar values 
obtained in the examination of 94 blood samples. 


which permits abnormal elimination of glucose, is com- 
mon in cases of chronic hypoglycemia. 

3. Electrocardiographic Features.—Electrocardiograms 
taken on Nov. 5 and Dec. 9, 1947 (Figs. 474, 475) demon- 
strated the occurrence of T-wave flattening or inversion, 
and S-T depression as described by Katz (1946) in hypo- 
glycemia. Such changes are clearly shown in Fig. 474, 
but are not present in Fig. 475. The inference is that the 


Fic. 474.—Flattening of all T-waves, a common finding in 
hypoglycemia. 


patient was in a state of hypoglycemia when the electro- 
cardiogram was taken on Nov. § but not so on Dec. 9. 
Unfortunately the blood-sugar was not estimated at the 
same time as the electrocardiograms were taken. 

4. Gastric Acidity—This was estimated on three 
occasions and only after considerable difficulty. A speci- 
men labelled ‘ resting juice’ showed no free HCl, but 
two separate specimens of vomit gave values of 75 and 
85 c.c. N/1o HCl per cent concentration in volumes of 
750 c.c. and 9§0 c.c. of vomit examined. The results of 
a fractional test-meal are shown in Fig. 476. This was 
carried out without stimulation. It is of an exceptionally 
steep climbing type and demonstrates an extreme degree 
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of hyperacidity. It must be recognized that proper re t- 
ing levels could not be obtained as preliminary prepa a- 
tion of the patient by fasting could not be carried out 


_ . Normal Renal Threshold 


400 


_ __ Patient's Renal Threshold 


GLUCOSE (MG./100 c.c. OF BLOOD) 


0 30 60 90 126 
MINUTES AFTER INGESTION OF 50 G. GLUCOSE 


Fic. 473.—Series of glucose tolerance tests showing the two 
types of response. 


5. Other Examinations.— 

Blood-urea values varied from 24 mg. to 42 mg. 
per cent. 

C.S.F., including a Lange gold curve, gave normal 
values. 

Urinary diastase less than 4 Wohlgemuth units. 

Blood-picture normal until onset of hzamatemesis. 

Thymol turbidity less than 1 unit (normal 0-4). 


AMA 


Fic. 475.—Normal T-waves. Probably taken when the blood- 
sugar was within normal limits. 


Serum colloidal gold 000000, 
Serum alkaline phosphatase—15 K.A., units per cent. 
Prothrombin activity—100 per cent of normal. 


DISCUSSION 


It is well known that spontaneous hyperinsulinis 
may present clinical features strongly suggestive of 
functional and organic disease of the nervous system 
(Aird, 1949). Early in the course of this case a 


temporary paresis of the right arm and right leg ws 
associated with sudden loss of consciousness, but 
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letailed investigation did not confirm the suspicion 
f a cerebral tumour. 

Examples of such focal symptoms occurring in 
pontaneous hypoglycemia have been described ‘be 
juently in the literature. Thus in the first of 
Veller’s cases of Addison’s disease drowsiness and 
pastic contraction of the right arm occurred which 
Weller (1936) associated with hypoglycemia. In the 
ixth of the cases of hypoglycemia due to Addison’s 
lisease reported by Hanssen (1936) (quoted by 
\nderson and Lyall, 1937), there was a similar epi- 
ode. The patient became confused and maniacal 
ind developed paralysis of the right arm and a 
vilateral extensor plantar response. Blood-sugar 
ieterminations made during the course of this 
~pisode showed values as low as 40 mg. per cent, 
ind the symptoms cleared up after the rectal admini- 
stration of glucose. 

Once the condition of hypoglycemia is established 
m any given case, the next step is to consider the 
possible causes of this condition. These are well 
summarized in a review by Wauchope (1933) and 
subsequently classified by Conn and Conn (1941) 


as follows 


Organic.— 

Pancreatic—Benign or malignant neoplasms of 
islets. Hypertrophy of islets. 

Hepatic—Massive destruction and incapacity to 
store glycogen as in necrosis, infective hepatitis, and 
destruction by carcinoma. Von Gierke’s disease. 

Pituitary—Destruction of anterior lobe, e.g., 
Simmonds’ disease. 

Adrenal—Atrophy of cortex. 

Central nervous system—Lesion of brain and 
brain-stem. 

Functional.— 

a. Post-alimentary and exertional ; 

b. Hypoglycemia of pregnancy and lactation ; 

c. Renal glycosuria ; 

d. Autonomic imbalance. 

According to Whipple and Frantz (1935) a diag- 
nosis of hyperinsulinism, due to simple or malignant 
islet tumours of the pancreas or to hyperplasia of the 
islets of the pancreas, should be seriously considered 
if: (a) attacks of nervous or gastro-intestinal disorder 
arise during a fasting or over-fatigue state, (6) the 
blood-sugar levels are less than 50 mg. per cent, 
and (c) the attacks are promptly relieved by the 
ingestion of glucose. In distinguishing a true hyper- 
insulinism from a functional hypoglycemia Wilder 
and others (1927) insist on certain criteria: (1) post- 
absorptive blood-sugar below 50 mg. per cent, 
(2) intolerance of fasting, (3) normal health and evi- 
dence of stability of the autonomic nervous system 
prior to the first evidence of hypoglycemia, and 
(4) relief of attacks by administration of glucose 
without the patient’s knowledge of what is injected. 
All these conditions were fulfilled in this case, and 
further support for the diagnosis was provided by a 
series of blood-sugar estimations. Apart from the 
condition of hyperchlorhydria and its effects, the 
clinical features were typical of hyperinsulinism, but 
investigations were hampered by the development 
of serious surgical complications and by the unhelpful 
attitude of the patient. 

The introduction of vagotomy for the treatment 
of peptic ulcer has led to a wide recognition of the 
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influence of hypoglycemia in inducing hyper- 
secretion of gastric juice and HCl provided that 
vagal conductivity has not been severed. This of 
course forms the basis of the Hollander test (1946). 
Muir (1949), investigating this same action, reports 
that the injection of insulin has no action on gastric 
secretion until the blood-sugar falls below 70 mg. 
per cent; below this level the amount of gastric 
secretion depends on the degree of hypoglycemia. 
In both normal patients and those with duodenal 
ulcer he finds that the injection of insulin increases 


c.c. OF N/IO HCL 
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TIME IN MINUTES 


Fic. 476.—Results of a fractional test-meal carried out 
without stimulation. 


the acidity and motility of the stomach, with reduc- 
tion of the emptying time. The administration of 
glucose inhibits both gastric motility and secretion. 
Muir also refers to the low incidence of peptic ulcer 
in diabetics and notes three cases of post-hepatitis 
hypoglycemia with dyspeptic symptoms due to gastric 
hypersecretion. 

The possibility of a summation effect must also 
be considered in this case. Acid, in high concen- 
tration in the duodenum, by irritating the mucosa 
may liberate ferments from duodenal and jejunal 
cells with a similar action to insulin. The hypo- 
glycemia so induced would in turn give rise to 
excessive secretion of acid dnd increased motility of 
the stomach, still further augmenting the effects of 
the spontaneous hypoglycemia. 

In the present case both hyperchlorhydria and 
hypersecretion were noted during the investigation. 
The rapid progress of the duodenal ulcer, culminating 
in erosion of the gastroduodenal artery, and later the 
repeated jejunal perforations, afford striking evidence 
of the effects of excessive secretion of hydrochloric 
acid. 

Vagotomy might perhaps have prevented the 
onset of jejunal ulceration and perforations, but at 
the time of operation for duodenal hemorrhage the 
patient’s condition .did not warrant the addition of 
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vagotomy, nor did he recover sufficiently to permit 
of this step. 

The hyperplastic changes found in the adrenal 
glands have already been discussed in relation to 
their histological detail. These changes are regarded 
as evidence of a compensatory mechanism on the 
part of the glands to encourage glycogenolysis in an 
attempt to maintain the blood-sugar within normal 
limits. 

SUMMARY 

A case of spontaneous hyperinsulinism due to 
multiple islet-cell tumours of the pancreas is des- 
cribed. The features of unusual interest are: (1) 
the association of duodenal ulcer and its complica- 
tions ; and (2) the occurrence of cortical and medul- 
lary hyperplasia of the adrenal glands, which is dis- 
cussed in relation to the alternating hyper- and hypo- 
glycemic states in the patient. 
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WHILE carcinoma of the head of the pancreas pursues, 
as a rule, a characteristic course and presents an easily 
recognized Clinical picture, those growths originating 
in the remainder of that organ produce few signs of 
localizing value, metastasize more widely, and usually 
remain undiagnosed during life. 

The following case is of interest in that a latent 
carcinoma of the body of the pancreas presented with 
skin metastases of a rather unusual appearance. 


CASE REPORT 


A.B., aged 79, was first seen in the out-patient depart- 
ment in October, 1949, when he presented himself with 
a reddened plaque about 5 cm. in diameter situated above 
and to the left of the umbilicus. The lesion had started 
as a ‘ pimple’ which had quickly extended, and because 
of its inflammatory appearance a course of penicillin had 
been administered, but without improvement. 

Over the next two months the original plaque in- 
creased in size and other lesions appeared in a line 
between the umbilicus and the left axilla (Fig. 477). 

By December, 1949, the original tumour had enlarged 
to a diameter of 8 cm. Situated in the skin and freely 
movable on the subcutaneous tissues, it was firm and 
indurated and of a bright pink appearance, though the 
edge was of a violet colour. The centre of the plaque 
was covered by a thick, hard mound of cornified epi- 
thelium. Above and to the left of this was a second 
plaque, some 4 cm. in diameter, in the centre of which 
the epithelial mound was beginning to appear. A third 
and smaller plaque, 2 cm. in diameter, was situated above 
and in a line with the first two. This plaque showed no 
area of hyperkeratosis. Beneath and adherent to the 
left nipple was a hard nodule about 1 cm. in diameter, 
and in the left axilla was a mass of enlarged, hard, and 
fixed glands. There was no other abnormality found on 
clinical examination and the chest radiograph was clear. 


SKIN METASTASES FROM A LATENT CARCINOMA OF THE PANCREAS 


By J. A. S. GREEN, LONDON 


A biopsy was performed, part of one of the plaques 
and the breast nodule being removed. Section of both 
specimens showed a highly anaplastic secondary carci- 
noma, not sufficiently differentiated to permit identi- 
fication of the primary focus (Fig. 478), though the lung 
was considered a possible site. It was decided to treat 
the lesions with irradiation, and X-ray therapy was 
administered. Both the cutaneous lesions and the 
axillary glands proved radio-sensitive, 2500 r given over 
a week being sufficient to produce satisfactory regression. 

In April, 1950, the skin lesions had disappeared and 
there were healing raw areas where the epithelial crusts 
had separated. There were now enlarged glands in the 
left supraclavicular region and these were dispersed with 
further irradiation. At this time (Fig. 479) a further 
plaque appeared at the lower edge of the area first treated, 
and the inguinal glands became affected. In the next 
few weeks other foci appeared in the skin of the lower 
abdomen, the lumbar region, and over the right tibia. 
All these were irradiated. 

In June, 1950, it was considered that further irradiation 
was contra-indicated and a supply of R.48 (S—naphthyl- 
di-2-chloroethylamine) was obtained. Unfortunately the 
disease proved resistant to this form of therapy and the 
patient was admitted in August, 1950, in a moribund 
condition. The malignant process had become extensively 
disseminated. A typically malignant ulcer was present at 
the site of the original lesion. Numerous plaques were 
present on the abdomen, chest, back, and legs. Enlarged 
glands were palpable in both groins, both axilla, and in 
the left supraclavicular fossa. The abdomen was dis- 
tended with ascites and there was oedema of the legs. 
Death occurred a few days after admission. 

At no time had the patient complained of abdominal 
pain or digestive disturbances. 

PosT-MORTEM EXAMINATION (Dr. N. F. C. Gowing).— 
The primary tumour was situated in the pancreas. A 
small portion of the head of the organ was spared but the 
tail and body were largely replaced by tumour tissue. 
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SKIN METASTASES FROM 


n addition to the skin deposits there was extensive 
avolvement of the upper abdominal lymph-nodes. The 
pleen was moderately enlarged (weight 270 g.). 

Microscopical examination showed the growth to be 
‘n anaplastic carcinoma (Fig. 480), the tumour cells 
preading widely between the gland acini. The splenic 
nlargement was seen to be due to diffuse invasion by 
he tumour (Fig. 481). 


COMMENT 


The occurrence of metastases in the skin is a 
amiliar feature of the terminal stages of malignant 
lisease, though according to Gates (1937) the pan- 
creas is the responsible organ in rather less than 
2 per cent of cases. When, however, cutaneous 


Fic. 477.—The patient in December, 1949, showing the 
cutaneous deposits. 


deposits are the earliest symptom, these cases always 
excite clinical interest, and there have been isolated 
reports in the literature of carcinoma of the pancreas 
presenting in this manner. 

In 1930 Benhamou, Montpelier, and Curtillet 
reported a case of pancreatic carcinoma in which 
multiple cutaneous deposits produced an appearance 
resembling von Recklinghausen’s disease. Metas- 
tases were also present in the pituitary region and in 
the vertebre. In the same year Hegler and Wohlwill 
described a case in which the subcutaneous second- 
aries from an encapsulated tumour of the tail of the 
pancreas produced multiple areas of fat necrosis, 

The incidence of skin secondaries in carcinoma of 
the pancreas can be seen in Table I, each series being 
of cases proved at autopsy. 

As can be seen, in only 5 out of 216 cases were 
skin secondaries present, and these include 2 of Duff’s 
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cases in which nodules were present at the umbilicus 
only. 

In the case reported there are several features of 
interest: The location of the original plaque on the 


FiG. 478.—Biopsy of one of the plaques, showing infiltra- 
tion of the dermis and subcutaneous tissues with anaplastic 
secondary carcinoma. (* 20.) 


Fic. 479.—The skin deposits after irradiation. 
was removed for biopsy. 


The nipple 


| 
f 


326 


anterior abdominal wall near the umbilicus—a com- 
mon site in cases of intra-abdominal cancer—the 
rapid spread along the lymphatics to the left axilla, 
and the extensive invasion of the abdominal lymph- 
glands, strongly suggest that the disease reached the 
skin via the lymphatics at the umbilicus. 


Fic. 480.—The primary tumour, showing replacement of the 
pancreatic parenchyma with tumour tissue. ( 27.) 


The appearance of the cutaneous lesions was 
unusual. Secondary carcinomata are commonly 
described as being ‘ lenticular’ or ‘ tuberose.’ Ac- 
cording to Gates (1937) plaques are rare, being more 
characteristic of neoplasms of the reticulo-endo- 
thelial system. The formation of the central horn 


Table I.—INCIDENCE OF SKIN SECONDARIES IN 
CARCINOMA OF PANCREAS 


No. of Cases No. of Cases with 
kin Secondaries 

Leven (1933) ° 

D’Aunoy, Ogden, 

and Halpert (1939) 

Grauer (1939) 

Duff (1939) 

Willis (1948) 


Author 


Total 


was presumably due to some irritant effect of the 
neoplastic cells on the basal cells of the epidermis. 

The primary growth was of the uncommon ana- 
plastic variety and most of the pancreatic tissue was 
replaced by tumour, which was doubtless of multi- 
centric origin. The islets of Langerhans were not 
destroyed, which is a frequent finding and accounts 
for the rarity of diabetes in such cases. 

That multiple cutaneous deposits are not, how- 
ever, necessarily associated with a high degree of 
anaplasia is shown by Marten and Meyer’s (1936) 
case in which the cutaneous deposits showed irregular 
ducts and acini. 
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Another point of interest in this case is the form 
in which spread occurred to the spleen. Diffuse infil- 
tration of the pulp, visible only on microscopy, is un- 
common and not always associated with splenic 
enlargement, though this was the case here. On the 
other hand, splenic enlargement with carcinoma of 


Fic. 481.—Infiltration of the splenic pulp with anaplastic 
carcinoma. (x 108.) 


the pancreas may not be due to cancerous invasion. 
As Duff (1939) has shown, it may be due to venous 
obstruction. 


SUMMARY 


A case of latent carcinoma of the pancreas pre- 
senting with secondary tumours in the skin is des- 
cribed and certain features of the case are discussed. 


My thanks are due to Mr. H. F. Anderson for 
permission to record this case; to Dr. N. F. C. 
Gowing, who performed the pathological investiga- 
tions ; and to Professor T. Crawford, for his help 
and advice. The supply of R.48 was obtained by 
the courtesy of Professor Alexander Haddow. 
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A PRACTICAL METHOD OF VERTEBRAL ANGIOGRAPHY 
By N. O. AMELI r 


DEPARTMENT OF NEUROSURGERY, THE UNITED BIRMINGHAM HOSPITALS ; 


\ROTID angiography is now widely employed in 
agnosis and localization of intracranial lesions, but 
rtebral angiography is rarely performed, because 
ese vessels are situated rather deeply in the neck, 
d their exposure requires careful and time- 
msuming dissection (King, 1942). To overcome 
is difficulty Egas Moniz and Abel Alves (1933) 
: troduced the method of injecting thorotrast into 
‘ie subclavian artery against the direction of the 
ood-flow. In the article describing this 
1ey state that in § cases out of 600 carotid 
igiograms the basilar and posterior cerebral 
. teries were visualized ; all 5 cases were right 
irotid angiographies. They believed that 
sualization of the posterior cerebral vessels 
as due to passage of asmall amount of 
.paque substance in a retrograde direction 
‘arough the carotid, into the subclavian, and 
‘aus into the right vertebral artery. 

It seemed, therefore, that it would be 
, ossible to obtain visualization of vertebral 
ond basilar arteries by injecting the opaque substance 
into the common carotid artery in the reverse direction 
\o the blood-flow, while occluding the carotid artery 
distal to the site of injection, and the subclavian artery 
by digital pressure against the first rib. This procedure 
was performed on the right side, and a satisfactory 
result obtained. It has now been employed in more 
than 20 cases on the right side with satisfactory films 
in each case. In all but one case (see below) both 
posterior cerebral arteries were shown with this single 
injection. The unsuitability of this method on the 
left side for anatomical reasons is, therefore, of no 
consequence, except in rare cases when the left 
vertebral artery itself is required to be visualized. 

A review of the literature revealed that a similar 
method of vertebral angiography had been employed 
by Arthur Elvidge (1938), the only difference being 
that he compressed the axillary and not the sub- 
clavian artery. 


TECHNIQUE 


A transverse incision 4 cm. in length is made at 
the level of the cricoid cartilage on the right side, 
for at this level the common carotid artery is fairly 
superficial. The two heads of the sternomastoid 
muscle are separated, and the right common carotid 
irtery isolated. The omohyoid muscle and the 
middle thyroid vein are retracted upwards. Either 
: small rubber tube, or a pair of ureteric ring forceps 
Ss passed around the artery, and 20 c.c. of 50 per 
cent solution of diodone (Uriodone) is injected as 
apidly as possible, in the reverse direction to the 
»lood-flow while the carotid is mechanically occluded 
listally ; and at the same time an assistant keeps firm 
digital pressure on the right subclavian artery against 
the first rib. The first film is exposed immediately 
it the end of the injection, and the second film 3 to 
4 seconds later (Fig. 482). This method has the 
idvantage that it is reliable in result, can be rapidly 
oerformed, and allows carotid angiography to be 


performed at the same session. [t should be possible 
to perform this procedure by percutaneous method, 
but I have not yet tried it. ’ 


INTERPRETATION OF ANGIOGRAMS 


Normal Vertebral Angiogram.—In order to 
appreciate abnormal vessel patterns in an angiogram 
a knowledge of the normal aratomy is essential. 
The two vertebral arteries join at the lower border 

t 


Thin rubber tubing. 


Skin fold at level of 
the cricoid cartilage. 


Fic. 482. 


of the pons to form the basilar artery. This artery 
runs in a shallow central groove and ends at the 
upper border of the pons by biftrcating into the two 
‘posterior cerebral arteries. The basilar artery may 
occasionally be double in part of its extent, or its 
lumen may be divided by a complete septum. 
Branches of the basilar artery are as follows :— 

1. Small pontine vessels. 

2. Internal auditory artery. 

3. Anterior inferior cerebellar artery. 

4. Superior cerebellar artery. 

5. Right and left posterior ce*ebral arteries. The 
posterior cerebral artery runs backwards and upwards 
between the cerebral peduncle ‘and the uncus, and 
then runs beneath the splenium of the corpus cal- 
losum to the calcarine sulcus, ‘where it ends in its 
two terminal branches. Very occasionally the pos- 
terior cerebral artery may arise entirely from the 
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internal carotid artery. The branches of the posterior 
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2. Posterior Choroidal Arteries.—Pass through tt > 


cerebral artery are well shown in the angiograms, and upper part of the choroid fissure, and enter tl: 


posterior part of the tela choroidea of the thiri 
ventricle and end in the choroid plexus. 


Fic. 483.—Normal vertebral angiography. The right vertebral, the basilar, and both posterior cerebral vessels are shown. In 
the line drawing of this angiogram the vertebral and one posterior cerebral artery have been omitted. 
1, Basilar artery ; 2, Posterior inferior cerebellar artery ; 3, Superior cerebellar artery ; 4, Posterior cerebral arte 


ry. 
parieto-occipital artery; VI, Calcarine 


|, A central artery; II, Posterior choroidal artery; Ill, 1V, Cortical branches; V, Medial 


artery. 


the following description is based upon their anatomy 


and appearance in angiography. 
1. Central Branches.— 
a. A number of small posteromedial central 


arteries pass on the medial side of the cerebral 


Fic. 484.—Vertebral angiography in a case of right temporal astrocytoma, confirmed at operation. 


basilar artery, and both posterior cerebral arteries, wit 


their corresponding posterior communicating branches, are shown. 


3. Cortical Branches.—Several temporal branches 
supply the uncus, the hippocampal, the lingual, and 
the medial and lateral occipito-temporal gyri. 

4. Posterior Cerebral Artery.—This divides into 
its two terminal branches beneath the posterior end 


The right vertebral, double 
The right 


internal carotid artery with middle cerebral artery and branches displaced ‘ en plateau’ are also filled. The anterior choroidal vessel 
stretched out is well visualized. The right posterior cerebral can be distinguished from the left by its posterior communicating 
artery. Displacement of the right posterior cerebral artery, and its different branches can be seen in the accompanying line drawing, 
where for the sake of simplicity the left posterior cerebral artery has been omitted. ’ y ; 
1, The right vertebral artery ; 2, The basilar artery ; 3, The posterior cerebral ; 4, The superior cerebellar ; 5, The right internal 
carotid ; 6, The middle cerebral ; 7, The right posterior communicating artery ; 8, The anterior choroidal artery ; 9, e choroid plexus. 
1, A central artery; II, IV, Cortical branches; Ill, The posterior choroidal artery; V, The medial parieto-occipital artery ; 


Vi, The calcarine artery. 


peduncle to reach the posterior perforated sub- 
stance. They supply the peduncle, the posterior 
part of the thalamus, the mamillary bodies, and the 
walls of the third ventricle. 

b. A number of small posterolateral central 
branches pass around the lateral side of the peduncle. 
They supply the quadrigeminal and geniculate bodies, 
the pineal body, and posterior part of the thalamus. 


of the corpus callosum ; the calcarine artery and the 
medial parieto-occipital artery. The calcarine artery 
is a continuation of the main vessel, and runs along 
the calcarine sulcus. It supplies the cuneus, the 
lingual gyrus, and a portion of the occipital lobe. 
The medial parieto-occipital artery passes along the 
parieto-occipital sulcus and supplies the cuneus and 
precuneus. 
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VERTEBRAL ANGIOGRAPHY 


The posterior communicating artery from the 
aternal carotid joins the posterior cerebral artery at 
ts commencement. 

Nearly all the vessels are shown in the angio- 
zrams and their accompanying diagrams depicted in 
Figs. 483, 484. 

The following cases demonstrate the help which 
nay be obtained from this method of investigation :— 
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Besides the above two cases vertebral angio- 
graphy was used in the investigation of the following 
cases :— 

In 2 cases of arteriovenous angiomata it was 
shown that the posterior cerebral arteries were also 
taking part in supplying the angioma, although their 
main blood-supply was of carotid origin. 

A case diagnosed as posterior cerebral artery 
thrombosis on the right side was submitted to verte- 
bral angiography. This showed filling of one 


(1) y, 


Fic. 485.—The right vertebral, basilar, and posterior cerebral vessels are shown. The posterior communicating branch is much 


larger than normal, and forms an arc with the convexity backwards, 
Both in front and posterior to this vessel considerab 


choroid plexus. 


aga ncenng running in the hilum of the tumour to reach the 
tumour vascularity can be seen. 


In the line drawing of this plate the position of the tumour is indicated by the interrupted line. 
1, The right vertebral artery ; 2, The basilar artery; 3, The right posterior cerebral artery. 
|, The posterior choroidal artery ; !!, The calcarine artery ; Ill, The medial parieto-occipital artery. 


Case 1.—F. S., a woman of 36 years, was admitted 
to the Queen Elizabeth Hospital with a fourteen months’ 
history of headaches, which were at first occipital, and 
some dimness of vision for three to four months. On 
examination bilateral papilledema was the only definite 
abnormal finding. Ventriculography was performed. 
The right lateral ventricle could not be entered, as the 
cannula encountered a solid mass in the ventricular 
position. An air replacement was performed on the left 
side, and X-ray films showed the filling of the left 
ventricle only, which was displaced to the left. Angio- 
graphy was then performed on the right side. The 
ordinary carotid angiogram was unhelpful as it appeared 
almost normal; but vertebral angiography showed the 
position and the size of the tumour, considerable tumour 
vascularity and the character of the vessels suggesting a 
meningioma (Fig. 485). Through a large occipito-parietal 
flap a large intraventricular meningioma was removed by 
Mr. Small (Fig. 486). Post-operative course was un- 
eventful. 


Case 2.—A girl, aged 20, was admitted to hospital 


giving five months’ history of dimness of vision and 
diplopia. There was no complaint of headache or 
vomiting. The only physical signs were bilateral papil- 
ledema and a slight right homonymous field defect. 
Ventriculography was attempted, but the cannula on the 
left side came into contact with a firm mass, and on the 
right side the ventricle could not be found. On the 
same day a left carotid angiography and a right vertebral 
angiography were performed. The carotid angiography 
was not helpful, but the vertebral angiography demon- 
strated the size and position of the tumour (Fig. 487). 
Through a left parieto-occipital bone-flap a large para- 
falx meningioma was removed by Mr. Small. This case 
demonstrates the value of right vertebral angiography 
for a left-sided occipital tumour. 


posterior cerebral artery in the lateral view. Unfor- 
tunately, an anteroposterior view was not taken. (In 
the last few vertebral angiographies anteroposterior 
views have been taken as a routine.) 

Vertebral angiography was performed on a patient 
suffering from left internal carotid thrombosis. The 


iu 


Fic. 486.—Intraventricular meningioma after removal. 


basilar and posterior cerebral arteries were shown. 
The left posterior cerebral was much larger than the 
right. 

Other cases submitted to vertebral angiography 
were :— 

A case of glioblastoma in the parieto-occipital 
region. 
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Two cases of subarachnoid hemorrhage in which 
no aneurysm was found in either the vertebral or 
carotid angiograms. 

A case of subarachnoid hemorrhage with hydro- 
cephalus in which a large internal carotid aneurysm 
was faintly shown by vertebral angiography. 


Fic. 487.—The right vertebral, the basilar 
which is much larger than no 


was seen. 
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I wish to thank Professor P. C. P. Cloake, Pro- 
fessor Brodie Hughes, Mr. J. M. Small, and Dr. 
G. S. Hail for permission to perform angiographies 
on their cases. 

I am also indebted to Professor Brodie Hughes 
for his advice and encouragement in carrying out 
this research. 


, and both posterior cerebral arteries are well filled. The right posterior communicating, 
, and the right internal carotid and middle cerebral vessels are also shown. The terminal branches 
of the left posterior cerebral artery are widely separated to embrace the tumour. 


In the second film considerable tumour vascularity 


In the accompanying line drawing the position of some of the vessels and the outline of the tumour are shown. as 
1, The basilar artery ; 2, The right posterior cerebral artery ; 3, The left posterior cerebral artery ; 4, The posterior communicating 


artery; 5, The right internal carotid artery. 


|, The left medial parieto-occipital artery ; Il, The left calcarine artery. 


Three cases of temporal lobe neoplasm demon- 
strated the part taken by the posterior cerebral in 
the blood-supply of the tumour (see Fig. 484). 

Other patients on whom this procedure was per- 
formed suffered either from some intracranial tumour 
unconnected with the areas supplied by the basilar 
and the posterior cerebral arteries, or were cases of 
suspected intracranial lesion which were not demon- 
strated by carotid angiography or air studies. 


SUMMARY 


A practical method of vertebral angiography is 
described, together with the normal anatomy, and 
examples of pathology in which it has been of value. 


I am especially grateful to Mr. J. M. Small for 
his encouragement, and for much advice and helpful 
criticism in the final preparation of this paper. 

I should also like to thank the Staff of the Radio- 
logical Department, as without their full co-operation 
this work would not have been possible. 
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VASCULAR PATTERNS OF SMALL AND LARGE INTESTINE COMPARED 
By JAMES A. ROSS, M.B.E. 


ASSISTANT SURGEON, EDINBURGH ROYAL INFIRMARY ; SURGEON, LEITH HOSPITAL 


CONSERVATIVE resection of the rectum is being prac- 
tised at present, and various operations have been 
devised restoring the continuity of the bowel with 
end-to-end suture and preservation of the sphincter 
mechanism (Hamilton, 1946; Muir, 1948; Aylett, 
1949; Mailer, 1949). Maintenance of the blood- 
supply of the bowel is of pre-eminent importance in 
ensuring success in such procedures, and the blood- 
supply of the large intestine has in consequence been 
much studied. Bacon and Smith (1948) and Goligher 
(1949) have recently re-investigated the anatomy of 
the arterial supply to the sigmoid colon and rectum, 
and Sunderland (1942) has traced by dissections and 
injections the distribution of the inferior mesenteric 


artery. These authors have directed most of their 
attention to the course of the inferior mesenteric 
artery and its main branches, and they have not 
described the pattern of the vessels on the colon 
itself; an investigation which, apart from the 
researches of Stewart and Rankin (1933), appears 
somewhat neglected. 

The vascular supply of the small intestine was 
investigated by Cokkinis (1930) in his study of 
mesenteric thrombosis. He stated that “ the col- 
lateral circulation stops with the terminal row of 
arcades (in the mesentery). Beyond this there is 
absolutely no anastomosis either between the vasa 
recta in the mesentery or between the ramifying 
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VASCULAR PATTERNS OF 


y ssels on the gut wall”. Eisberg (1925), however, 
h i already stated that the vasa recta of the small 
j) estine are not end-arteries, but that they anastomose 
f: ely with similar arteries of the opposite side. His 
vy -ws were confirmed by Noer (1943) in his detailed 
i) vestigation of the blood-supply of the jejunum and 
ij um, a comparative study in man and certain 
| »oratory animals. 

Noer prepared his specimens by means of liquid 
|: ex injections as described by Batson (1939), a 
rn -thod which gives a very satisfactory degree of 


_ _ Fic. 488.—Celloidin cast of the arteries of a loop of u 
jejunum of a healthy male aged 40 killed in a motor accident. 
Shows: A, The vasa recta running without anastomoses 
from the terminal arcades to the intestine; B, The lateral 
offshoots on the intestine wall freely anastomosing with their 
fellows ; C, Anastomoses across the antimesenteric border, 
better seen in Fig. 489. : 


penetration into the finer arteries. He found that 
the human mesenteric vascular pattern is one of 
multiple mesenteric arcades, increasing in number 
distally. Vasa recta pass from these arcades to the 
intestinal wall without any intercommunication, and 
then course to either side or both sides of the intestines 
as mural trunks. Up to this point, Noer’s findings 
were similar to those of Cokkinis. Noer, however, 
found a free system of anastomoses in the intestine 
wall, and noted that across the antimesenteric border 
= distinct types of anastomoses were present, as 
follows :— 

1. Direct communications between mural trunks 
of the two sides. 

2. “ Plexiform type ” of anastomoses. 

3. Transverse vessels joining arcuate mural anas- 
iomoses. 

Of these, the first was best seen in the proxi- 
mal jejunum and the second in the ileal loops. 
Yoran (1949 ; 1950) has recently re-investigated the 

\tramural blood-supply of the upper jejunum in man 
sing the technique of vascular radiography. From 
study of his specimens he describes an irregular 
rrangement of circumferential anastomoses of the 
asa recta (some specimens having a relatively avas- 
ular antimesenteric border, and some not), and a 
oorly developed system of longitudinal anastomoses. 
In the course of a study of vascular patterns in man 
1947 ; 1950, b) I performed a number of experiments 
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in the Anatomy Department of Edinburgh University, 
demonstrating the blood-supply of the small and 
large intestine. The method employed in this 


Fic. 489.—Lateral view of same specimen as in Fig. 488, 
showing the antimesenteric region, a piece of paper having 
been inserted to demonstrate the vessels better. Numerous 
anastomoses are seen between v of opposite sides, across 
the antimesenteric border. 


research was the celloidin corrosion injection tech- 
nique. Celloidin had been frequently employed 
before (Hinman, Morison, and Lee-Brown, 1923 ; 
Huber, 1906; Narat, Loef, and Narat, 1936; 
Stewart and Rankin, 1933), and full descriptions 
have been given by Bacsich and Smout (1938) and 
Pettigrew (1934). A 6 per cent solution of celloidin 
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Fic. 490.—Celloidin cast of the inferior mesenteric artery 
supplying a portion of descending and pelvic colon, from 
the same case as Fig. 488. Shows: A, The inferior mesenteric 
artery trunk, becoming the superior recta! artery (B). C, The 
main branches of the inferior mesenteric artery with a well- 
marked marginal vessel and arcades in the pelvic mesocolon. 
D, The vasa recta longa with infrequent anticolic anastomoses. 


in acetone, stained with alkanin, was used, injected 
‘at a pressure of 400 mm. Hg, the pressure being left 
on for twelve hours, and the’ specimen being then 
macerated in 50 per cent HCl for fourteen days. 
This method gives a good degree of penetration, 
though not so deep as the more modern latex prepara- 
tions. It does not show the relationship between 
the vessels and the intestinal wall, an aspect of the 
intestinal circulation well described by Noer (1943). 
It does, however, give a good visualization of the 
vessels and excellent durable casts are obtained ; 
the specimens illustrated in this paper were prepared 
in 1939 and are still in perfect condition. 

Two typical specimens have been selected for 
illustration to demonstrate the patterns in the large 
and small intestine and are shown in Figs. 488-490. 
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As a result of these investigations, I have made 
certain observations. The arteries of the intestines 
follow a definite pattern. In the jejunum the 
mesenteric vessels form several arcades. These in- 
crease in number and complexity distally as the 
intestine is traced down into the ileum, as Monks 
(1903) pointed out in his attempt at intestinal localiza- 
tion, but there is no sharp demarcation ; a segment 
of upper jejunum can, however, be readily recognized 
from a portion of lower ileum. An explanation for 
this complex system of vessels has been given by 
Franklin (1937), who considers it is for the accom- 
modation and storage of blood—a _ blood-depot 
system. The arrangement of arcades, with anasto- 
motic channels across the bifurcations, must also be 
related to the movements of the intestines ; the pat- 
tern of arcades being an adaptation to secure the 
passage of blood to the vessels nearer the intestine 
without interruption during the peristaltic waves. 
Further evidence for this explanation is seen in the 
large intestine. In the more fixed parts of the large 
intestine, e.g., the descending colon, there is a main 
longitudinal trunk fed by branches of the colic 
arteries, the ‘“‘ marginal artery” described by 
Hamilton Drummond (1914). When a more mobile 
portion of the colon is reached, arcade development 
occurs again—an arrangement from which a similar 
inference was also drawn by Stewart and Rankin 
(1933). 

Coming off the main vessels—i.e., the arterial 
arcades of varying complexity in the small intestine, 
the marginal artery in the ascending and descending 
colon, and the arterial arcades of simpler formation 
in the transverse colon and pelvic colon—are the 
vasa recta. These vessels run to the intestinal wall 
and proceed on it in line with the fibres of the circular 
muscle coat, and in the case of the colon at right 
angles to the marginal artery. The vasa are all of a 
similar size in the small intestine. In the colon they 
can be further classified as vasa longa, vasa brevia, 
and vasa intermedia. The origin of these vessels 
has been noted in the different specimens examined 
as (I) coming off singly to alternate sides of the 
colon, (2) coming off a common trunk of variable 
length and branching to the same side of the intestine, 
or (3) to opposite sides. 

In the jejunum an*stomoses between the roots of 
the vasa recta are infrequent, and the vessels run 
without any union with their neighbours, direct to 
the gut wall. Here they give off a series of short 
vessels and branch repeatedly, forming free com- 
munications with their neighbours. In a _ well- 
injected specimen the vasa recta form complete 
arterial circles around the gut by the junction of 
vessels from the opposite sides across the anti- 
mesenteric border. This arterial pattern is ideally 
adapted to preserve the free flow of arterial blood to 
the intestine in the presence of the contractions going 
on all the time in the muscle of the intestine wall, 
and to expedite the venous return. There are also 
free anastomoses between the vasa recta on the wall 
of the small intestine by fine vessels branching from 
them to meet their neighbours on either side, thus 
forming longitudinal anastomotic channels. 

It is evident, therefore, that even in extreme 
. distension an adequate blood-supply to the small 
intestine is ensured. Owing to this rich vascularity, 
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the small intestine is able to tolerate a considerat e 
sacrifice of blood-supply in mesenteric injuries, 1s 
Bost (1929) has pointed out. He described thre 
cases in which 4, 3, and 3} in. of small intestii e 
respectively were separated from the mesentery ly 
traumatic lesions but recovered without resectio 1, 
the affected loops being wrapped around with ome - 
tum—as Wilkie (1911) had described in experimen s 
on cats. 

In contrast with the small intestine, the larje 
intestine is comparatively avascular. There is nit 
nearly as free communication between the vasa recia 
of the colon as on the small intestine. An imperfe::t 
arcade system is developed in places on the colca 
wall, but cannot compare with the abundant cor- 
nexions of the vasa recta in the small intestine. 
There are anastomoses across the antimesocolic 
border between vasa longa of opposite sides, but 
these are infrequent, even in specimens with the 
most penetrating injections. It is evident, therefore, 
that the colon cannot withstand distension as satis- 
factorily as can the small intestine. The vasa recta 
run a straight or sinuous course on the intestine 
wall, flagged by the appendices epiploice, and pierce 
the circular muscle coat gradually, passing deep to 
the antimesenteric (lateral) teenie coli. The relation- 
ship of the vasa recta to the appendices epiploicz 
has been made a subject of separate study (Ross, 
1950) and need not be described here. It is sufficient 
to state that vascular loop formation in the bases of 
the appendices epiploice such as Meillére (1927) 
described were not found in an examination of 26 
colons. A slight bend or tortuosity, however, in 
the course of the vasa recta was frequently encoun- 
tered, consistent with the appearances found else- 
where in the body, that is, an arrangement to allow 
for expansion of the organ supplied. 


SUMMARY 


Recent operative techniques have again drawn 
attention to the blood-supply of the intestine, and 
it has been considered opportune to re-study the 
intestinal vascular pattern. Specimens of small and 
large intestine prepared with the celloidin corrosion 
technique have been compared. 

The great difference in vascularity between small 
and large intestine has been demonstrated. 

Free anastomoses across the antimesenteric border 
of the small intestine have been confirmed. 


I am grateful to Professor J. C. Brash for the use 
of the facilities of the Department of Anatomy, 
University of Edinburgh, and for his advice and 
constructive criticism in the preparation of this paper. 
I must also thank Mr. John Borthwick for the photo- 
graphs shown in the illustrations. 
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> MOTOR INNERVATION OF LARGE ARTERIES 

* WITH PARTICULAR REFERENCE TO THE LOWER LIMB 

% By J. B. KINMONTH anp F. A. SIMEONE ‘ 

“ FROM THE DEPARTMENTS OF SURGERY OF ST. THOMAS’S HOSPITAL, LONDON, AND OF THE MASSACHUSETTS GENERAL HOSPITAL, BOSTON 

7 R°cENT work (Kinmonth, Simeone, and Perlow, adrenaline were the three ways in which evidence of 

to 1.49) suggests that the diameter of large arteries is motor nervous control was sought. Direct stimula- 

n- nt affected directly by nervous factors. Noevidence tion was performed with fine platinum wire electrodes 

~e 0! motor control of the large arteries of the trunk or mounted on a lever controlled for fine three- 

s, o the upper part of the femoral artery could be dimensional adjustment by cog-waeel and ratchet 

nt found in rabbits and in a smaller series of experiments mechanisms. This allowed the ‘iectrodes to be 

of on cats and dogs. Many of these arteries could be placed with accuracy in light contact with the artery 

7) made to contract easily by direct mechanical stimu- without distorting it in any way. The diameter of 

26 lation. the artery between the electrode points was measured. 

in It is generally accepted that the smaller arteries Repetitive electric stimuli were provided by an 

n- and arterioles have a vasoconstrictor nerve-supply, inductorium of the Dubois-Reymoad type. 

e- and plethysmograph records of the paws of the 5. The lumbar sympathetic chain was isolated 

w animals studied showed that marked constriction did at its highest part as it left the cover of the dia- 
in fact occur when the sympathetic supply to the phragm, decentralized, and one upon shielded 
limb was stimulated electrically. electrodes. 

The question therefore arose as to at what level in A plethysmograph on the paw connected to a 
vn the arterial tree nervous vasomotor control started, small floatmeter writing on a smoked drum recorded 
nd and it was decided to investigate this using the same constriction due to sympathetic stimulation and 
he technical methods as before. showed whether the stimulus was in fact effective. 
nd 6. Adrenaline injections were given into the 
on THE INVESTIGATION external jugular or an ear vein, usually 0-5 c.c. of 

A detailed study was made of vasomotor effects 1 in 25,000 solution. ; 
all f) in the main arteries of the hind limb of the rabbit as 7. Continuous systemic blood-pressure records 

a background for less complete studies possible in were made with a cannula in the carotid artery in 
ler man and other animals. all experiments. This was conside:ed essential as it 
has been shown that changes in blcod-pressure may 
TECHNIQUE influence the diameter of large arteries (Kinmonth 
Ise 1. Most animals used were large brown buck et al., 1949). 
Ly, rabbits, but when these were not available other The cervical vagi and quputicic trunks were 
nd colours or does were used. divided as a routine and the trachea cannulated. 
2. Anesthesia. Intravenous urethane was used RESULTS 
- for most experiments; a few animals had intra- : ; 
peritoneal dial. It was known from the experinmients in the pre- 
> 3. The artery was observed and its diameter vious study (Kinmonth et al., 1949) that the femoral 
measured with a micrometer eyepiece on a dissecting artery of the rabbit just below the inguinal ligament 
microscope. The vessel was gently freed for a few was without motor nerve-supply, for direct electric 
g- millimetres by sharp dissection and covered with stimulation with a variety of frequencies, pulse 
| quid paraffin to prevent drying. In the upper and durations, and polarities produceci no contraction, 
os | wer parts of the thigh little dissection was required lumbar sympathetic stimulation hai no effect upon 
e the vessels lie just below the skin. In the middle it, and systemic adrenaline injection actually caused 
‘ 1e-third displacement of the overlying sartorius it to dilate as the blood-pressure rose. 
! uscle was necessary. A point well down the limb was chosen for 
I. 4. Direct electric stimulation, stimulation of the observation on the downward prolongation of the 


mbar sympathetic chain, and systemic injection of 


femoral artery which exists in the rabbit below the 
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knee-joint. The vessel was easily made to contract 
here by direct or lumbar sympathetic stimulation, 
or by systemic injection of adrenaline. It was there- 


fore decided to study the femoral artery in the thigh 
at different levels to find the point at which motor 
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Arterial Diameter 
(in mm.) 


Fic. 491.—Effect of systemic adrenaline on the lower third 
of the femoral artery. Rabbit anesthetized with dial intra- 
peritoneally (Ciba; 0-7 c.c. per kilo.). Intravenous injection 
of 1 c.c. of 1-25,000 adrenaline at second signal. Records 
from above down: diameter of right femoral artery, carotid 
blood-pressure, volume of right hind paw, time signals at 
10-sec. intervals. All other signals refer to points at which 
arterial diameter was measured. 

Similar contraction of the artery in the mid-third of the 
thigh occurs with adrenaline injection. The proximal one-third 
expands or remains unaltered as the systemic blood-pressure 
rises. 

innervation commenced. For purposes of classifica- 
tion and localization an arbitrary descriptive division 
into three parts has been made of the main vessel of 
the limb between the inguinal ligament and the upper 
limit of the knee-joint. 

The results of experiments on 16 animals are 
recorded in Table IJ. These are all distinct from 
those in the study already mentioned. 

The number of animals in which a particular 
effect was observed is recorded in each case. For 
example, injection of adrenaline was seen to produce 
contraction of the lower one-third of the femoral 
artery in 3 animals: in each animal the effect was 
repeated and confirmed more than once. 

The same repetitive ‘ faradic’ type of electric 
stimulation was used for all reaches of the artery, so 
it is logical to suppose that if it is effective in one 
part it should be in another, provided motor nerves 
or nerve-endings exist there. 

The tabulated results indicate that vasomotor 
nerve control starts one-third of the way down the 
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femoral artery. No evidence of its existence coi id 
be found above this point by direct electric stimu :- 
tion or by stimuiation of the lumbar sympathe ic 
chain. In one animal adrenaline caused slig1t 
contraction at a point in the upper third of the arte -y 
2°5 cm. below the inguinal ligament. This point | ty 
below the wide segment of artery which norma y 
extends for 1 to 2 cm. below the ligament befo-e 
narrowing sharply to perhaps two-thirds or half >f 
its diameter. This wide segment always respond: d 
to rise of systemic blood-pressure due to adrenali:.e 
by dilatation, and on several occasions the ‘ ratche ’” 
phenomenon (Kinmonth et al., 1949) of suddn 
marked increase in its size was seen to occur. 
Galvanic stimulation directly to the artery was 
found as in the previous study to produce a localized 
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Fic. 492.—Effect of lumbar sympathetic stimulation on the 
lower third of the femoral artery. Rabbit anesthetized with 


dial as in Fig. 491. Records as in Fig. 491. Decentralized 
right lumbar sympathetic chain stimulated from second to 
seventh signals (12 v., biphasic, 30 per sec., duration I m.sec.). 

Similar contraction of the mid-third of the femoral artery 
occurs with sympathetic stimulation, but the diameter of the 
upper one-third does not change. 


fusiform dilatation of the artery, subsiding rapidly on 
withdrawal of the stimulus. In four animals, tested 
in the lower and upper thirds of this artery, 4 vol’s 
was the minimum necessary to produce this dilatation 
regularly. At lower voltages its appearance wis 
inconstant. It does not appear to be due to heatirg 
of the arterial wall by the electrical current, for 
application of hot saline will not produce it. 
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DISCUSSION 


Apart from anatomical studies, the results of 
vhich are confused by the difficulty of distinguishing 
tween motor and sensory nerves by histological 
nethods, we have been unable to find reference in 
he literature to any studies of a physiological type 
yn the motor innervation of large arteries at different 
evels on the arterial tree. 

Our findings suggest that motor nervous control 
of the femoral artery in the rabbit starts at a relatively 
vell-defined level one-third of the way down the 
high. 

A limited number of observations made on the 
moral arteries of human subjects during the course 
of surgical operations reveals no evidence of motor 
1erve-supply to the upper one-third of this vessel. 
it is proposed, in a future publication, to deal in 
nore detail with this level of innervation in man. 
These data are of practical importance in relation to 
che production and treatment of traumatic arterial 
spasm in man. 

It is possible to produce spasm by direct 
mechanical trauma in both man and animals in parts 
of the arterial tree in which no motor innervation can 
be demonstrated as well as in those more distal parts 
where it can. 

Furthermore, the contraction of the artery 
produced by nervous stimulation behaves in a 
different way from that resulting from mechanical 
trauma. It lasts only while the nerves are being 
stimulated and relaxes very rapidly when the 
stimulus is discontinued. Fig. 493 is a good 
example: the artery has regained its full diameter 
two minutes after the stimulus was withdrawn. 
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They may, of course, help the survival of the limb 
by dilating collateral vessels, but that is another 


Arterial Diameter 
inmm.) 


Fic. 493.—Effect of direct electric stimulation on the lower 
third of the femoral artery. Rabbit anesthetized with urethane 
(8 c.c. of 2§ per cent solution intravenously). Repetitive 
electric stimulation from third to seventh signals applied 
directly to arterial wall (Dubois-Reymond t inductorium, 
3 v. in primary, secondary coil at 12 cm.). ime signals at 
10-sec. intervals. 

A similar contraction occurs in the mid-third of the artery, but 
no contraction of the upper third on direct electric stimulation. 


matter. Main vessel spasm is likely to be relieved 
only by agents which paralyse smooth muscle by 


Table I.—SUMMARY OF OBSERVATIONS ON THE FEMORAL ARTERY 
AT DIFFERENT LEVELS IN THE THIGH OF THE RABBIT 


LUMBAR SYMPATHETIC 


Drrect FARADIC 
STIMULATION OF 
ARTERY 


STIMULATION OF 


LEVEL IN THIGH 


No. of No. of 
Effect | Animals| PAlect | Anima's 


Upper third 
a. Just below 
inguinal ligament 
6. Remainder 


Dilatation 


Nil 
Slight con- 
traction 


Not recorded 


Nil 
Nil 


Nil 


Middle third Contraction | 


Contraction | 


| Contraction | 


Lower third 


Contraction | 


Contraction | 


| Contraction | 


Contraction due to mechanical trauma kehaves 
quite differently, relaxing only very slowly and some- 
times taking as long as two hours before the initial 
diameter is regained. 

It follows that attempts at relieving traumatic 
s asm by paralysing the sympathetic supply to the 
limb by surgical or medical means are likely to fail. 


direct action on the fibres without the intervention 
of nerves or neuromuscular junctions. 
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CALCIUM CARBONATE IN THE GALL-BLADDER 
By L. WYNN HOUGHTON, BRIDGWATER 


THE presence of pure calcium carbonate in the gall- 
bladder is uncommon and little if anything has been 
published in this country on the condition. Exam- 
ination of four up-to-date text-books on surgery, 
two on medicine, and two on surgical pathology 


FIG. sixteen hours after dye. 
The gall-bladder is sharply outlined and the stone in the 
cystic duct is clearly shown. 


revealed only one reference to calcium carbonate, 
either in pure form or as a constituent of mixed 
stones, and this was in one of the text-books on 
medicine. 


CASE REPORT 


Miss N., aged 34, was seen by her doctor in July, 
1946, on account of an attack of acute gastro-enteritis, 
which was treated with a kaolin and opium mixture. 
Two months later she went to her doctor and stated that 
she had had several attacks of rather vague epigastric 
pain since the gastro-enteritis, accompanied by a con- 
siderable degree of flatulent dyspepsia. On examination 
the only finding was slight tenderness over the gall- 
bladder. A cholecystogram was done but apparently no 
preliminary film was taken. The report stated that the 
gall-bladder was very clearly outlined by the dye, was 
rather long and narrow, and did not empty after a fat 
meal. The patient was put on a fat-free diet, a small 
dose of Epsom salts every morning, and hexamine 10 gr. 
t.d.s. She then left the district and was not seen for 
nearly two years. In June, 1948, she returned and saw 
her doctor again. She had noticed a definite improve- 
ment in her symptoms after going on to a fat-free diet, 
but recently the attacks of pain had recurred and although 
they were not severe enough to be described as true 
biliary colic they caused her considerable distress. On 
examination the gall-bladder was still tender but not 
palpable. Cholecystography was repeated and again a 


preiiminary film was not taken; the gall-bladder was 
reported to be well outlined but did not empty after a 
fat meal. Comparison was then made with the radio- 
graphs taken in 1946 and it was seen that the shape and 
size of the gall-bladder was identical in both films but 
that in the 1948 film a small additional shadow could 
be seen in the region of the cystic duct. A straight film 
was taken six days after the dye had been administered 
and this showed that there was no alteration in the 
previous appearance. The radiologist reported a probable 
calcification in the gall-bladder with a small stone in the 
cystic duct (Fig. 494). 

At OPERATION (Aug. 3, 1948).—Kocher’s incision. 
The gall-bladder was not dilated but appeared unusually 
long. This was owing to the fact that the cystic duct 
was dilated to the diameter of the gall-bladder itself. 
The gall-bladder had a firm doughy feeling and a small 
stone could be felt to be impacted in the cystic duct near 
its junction with the common bile-duct; the common 
duct was of normal size. Cholecystectomy was per- 
formed. The patient made an uninterrupted recovery 
and was discharged from hospital on the fourteenth day 
after operation. 

The gall-bladder was radiographed immediately after 
removal (Fig. 495). This showed that there was no cal- 
cification in the wall but the lumen contained a radio- 
opaque substance, very dense at the fundus, but showing 
fine granules towards the cystic duct end. The stone in 
the cystic duct showed clearly. 

PATHOLOGY.—Dr. A. M. Thomas, Pathologist to 
Musgrove Park Hospital, reported on the gall-bladder as 
follows: ‘‘ The gall-bladder was full of a white sludge 


Fic. 495.—Radiograph of gall-bladder taken after removal, 
showing the stone in the cystic duct and the varying con- 
sistency of the calcium carbonate paste in the lumen of the 
gall-bladder. 


consisting of pure calcium carbonate weighing 16-8 g. 
(Fig. 496). Tests for cholesterol and bile-pigment were 
negative. The sludge in the neck of the gall-bladder 
was of a looser consistency than that in the body, and 
it contained some portions of increased density, but they 
had no sharply defined edges, could not be separated 
out as distinct entities, and appeared to merge gradually 
in the common substance of the sludge. Even these 
dense portions could be broken up easily, and although 
the three pieces in the neck might soon have become 
stones, at this juncture they could not be so described. 
The dense portions in both the neck and body of the 
gall-bladder might be expected to show radiographically 
as shadows but with ill-defined edges. The body and 
fundus also contained an occasional grain of gritty 
material. A small pigment stone was impacted in the 
cystic duct and the surface of this stone facing towards 
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CALCIUM CARBONATE 


re gall-bladder was covered with a deposit of calcium 
arbonate. 

“The gall-bladder itself was of normal size and, 
yhen fixed, measured 11 cm. in length and 2-5 cm. in 
vidth. The wall appeared slightly thickened, but other- 
vise it presented no gross abnormality. Microscopical 
xamination showed no distinctive histology.” 


DISCUSSION 


It appears that the first serious study of the sub- 
ect was made by Phemister and his co-workers in 
931, who reported 7 original cases and were able 
o trace reports of 7 other cases by earlier writers. 
n § of these earlier cases the gall-bladder contained 
, thick liquid described by Volkmann (1¢08) as “‘ lime- 
vater bile ”, in 1 there was a white paste, and in I a 
combination of lime-water bile, a soft white stone, 
ind several small pigment stones. Obstruction of 
he cystic duct was only mentioned in 2 of the cases, 
1 pigment stone being the obstructing agent in each 
case, but it is interesting to note that there was no 
vile in the gall-bladder in any of the cases, a fact 
vhich indicates that obstruction of the cystic duct 
was present in allofthem. In Phemister’s 7 personal 
cases of calcium carbonate deposit, obstruction of the 
cystic duct or neck of the gall-bladder by a mixed 
cholesterin and bile-pigment stone was present in 
every case, and in an eighth case reported personally 
by Dr. Allen Whipple, of New York, calcium car- 
bonate paste was present in the gall-bladder and the 
cystic duct was obstructed by a primary carcinoma 
of the gall-bladder. Four of Phemister’s cases were 
diagnosed over a period of three years and eight 


Fic. 496.—The gall-bladder shown after being opened with 
the calcium carbonate paste in situ. 


months in a consecutive series of 318 cases of gall- 
stone disease, which suggests that the condition is 
not so rare as has been thought, but by way of 
contrast in the discussion that followed the reading 
of Phemister’s paper, Dr. F. S. Matthews, of New 
York, said that in 6700 gall-bladder examinations he 
had only recognized one specimen of the type des- 
cribed ; radiographs showed a beautiful outline of 
the gall-bladder and at operation it contained a sub- 
stance like toothpaste, with a few pigment stones 
embedded in it. : 
Clinically all the cases described were of a mild 
type, with the usual dyspeptic syndrome, and where 
biliary colic occurred it was never severe. In none 
of the cases was the gall-bladder palpable. Chole- 
cystograms showed no evidence of concentration of 
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the dye in six cases, and in the seventh case no 
cholecystogram was taken. In two of the cases the 
appearance of the gall-bladder in preliminary radio- 
graphs was that of an actively functioning one with 
good concentration of the dye and negative shadows 
present, an appearance produced by pigment stones 
lying in a calcium carbonate paste. 

In 1933 Phemister reported the results of animal 
experiments in the production of calcium carbonate 
stones in the gall-bladder. A coarse sand-like 
deposit of nearly pure calcium carbonate was pro- 
duced in dogs by ligation of the cystic duct, the 
injection of streptococci, and implantation of a 
human gall-stone. Smaller deposits were obtained 
by similar procedures in rabbits. Phemister assumed 
from these results that the calcium carbonate was 
secreted by the wall of the gall-bladder in the form 
of small grains, forming a fine sand mixed with 
mucus, the proportion of mucus determining whether 
the deposit was in the form of fluid or a paste. 

Previously to Phemister’s work, in 1928 A. L. 
Wilkie published a series of experiments performed 
while investigating the bacteriology of cholecystitis. 
He produced cholecystitis in rabbits by injecting 
streptococci isolated from cystic glands draining 
diseased gall-bladders. He found that the intra- 
muscular injection of these organisms produced a 
chronic cholecystitis, with the formation of small 
stones. When the cystic duct was not ligatured the 
stones contained cholesterin only, but when the duct 
was ligatured they contained cholesterin and calcium. 
Knutson reported 12 cases of calcium carbonate in 
the gall-bladder in 1933, but the next detailed study 
was made by McCall and Tuggle in 1942. They 
described 15 cases seen in New York Hospital over 
a period of eight years. The age and sex distribu- 
tion was the same as for other types of gall-bladder 
disease, there was nothing characteristic in the 
symptoms, and jaundice was never present. In all 
the cases there was a complete or partial obstruc- 
tion of the cystic duct, in 8 of them by a stone. 
They emphasize the importance of ‘adiology as being 
the only method of pre-operative diagnosis, and 
point out that a preliminary radiograph must be 
taken, otherwise difficulty may zrise in deciding 
whether the shadow is due to dyc or calcium bile. 
If there is no change after a fat meed a further picture 
must be taken after some days. 

In the case reported above, the diagnosis was 
delayed for two years through failure to take a pre- 
liminary radiograph. 

The diagnosis of calcium bile should be enter- 


tained when :— 


1. The gall-bladder outline is visible without 
cholecystography. 

2. There is no change after a fat meal. 

3. The gall-bladder shadow persists after chole- 
cystography. 

4. A stone in the cystic duct is seen in conjunc- 
tion with a visualized gall-bladder’ 

5. Shadows unlike gall-stones are found with a 
non-visualized gall-bladder during cholecystography. 

McCall and Tuggle point out. that Phemister’s 
assumption that calcium is secreted by the gall- 
bladder wall is not proved, and q.iote experimental 
work done by Drury, McMaster, and Rous in 1924 
who found that normal liver bile is alkaline (pH 8-2) 
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but that in the gall-bladder this undergoes a change 
on the acid side (pH 5-2-6). Obstruction of the 
cystic duct and chronic infection may prevent this 
happening and the change may play a part in causing 
precipitation of calcium salts. It is a reasonable 
deduction, therefore, that calcium carbonate is only 
deposited in the gall-bladder in the presence of 
obstruction of the cystic duct, and of chronic infec- 
tion. Since the percentage of cases with calcium 
carbonate in the gall-bladder must be much smaller 
than the percentage with cystic duct obstruction, a 
third factor is probably present. The failure of the 
gall-bladder bile to change its reaction to the acid 
side may be this factor, and an error of calcium 
metabolism is another possibility. In the case 
reported above, however, the figures for serum- 
calcium, alkaline phosphatase, and inorganic phos- 
phate were all within normal limits. Calcium car- 
bonate in small amounts is a common constituent of 
gall-stones and the ring-like radiological appearance 
of certain mixed stones may be due to the deposition 
of calcium carbonate during periods of intermittent 
obstruction. This assumption is supported by the 
fact that in two of Phemister’s cases the stone 
obstructing the cystic duct had calcium carbonate 
deposited in its gall-bladder side only, exactly as in 
the present writer’s case. 

The process of stone formation from the sandy 
deposit which is first formed in these cases may 
happen very quickly, and in 1940 Baron reported a 
case in which the process was completed in nineteen 
days 


The patient was a male, aged 59 years, who had 
complained of several fairly mild attacks of pain in the 
hypochondrium. While being screened preliminary to 
taking a barium meal a semilunar shadow just above the 
level of the right iliac crest was observed. The lower 
contour of the shadow was convex downwards and the 
upper contour was a horizontal line which remained 
horizontal when the patient was inclined laterally—in 
short, it was a fluid level. 

When the patient was screened in the horizontal 
position the shadow could not be seen, but a film made 
in this position showed a weak shadow having the shape 
and size of the gall-bladder. As soon as the patient 
assumed the upright position the semilunar shadow 
became visible once more. 

Nineteen days later the patient came up for a chole- 
cystogram. The semilunar shadow had disappeared and 
in its place was a smaller shadow the shape and size of 
an almond, which could be seen equally well in the 
upright and horizontal positions. After cholecystography 
the gall-bladder was not visualized. The patient was 
not operated upon. 


Baron was unable to find any reference to a 
similar condition, but suggests that a routine film 
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taken in the upright position prior to cholecysto- 
graphy might reveal similar cases. 

Kerley, in A Textbook of X-ray Diagnosis, says : 
** Occasionally a well-defined gall-bladder shadow is 
visible on preliminary radiograms. It has the usua! 
ovoid shape and can be clearly distinguished from 
the liver and kidney shadows. This appearance has 
been recognized and discussed for many years, but 
we are still uncertain as to whether it represents 
disease in the gall-bladder or not.” 

This appearance would seem to be explained by 
Baron’s case referred to above. 

Calcium carbonate in the gall-bladder must be 
distinguished from calcification in the wall—the 
‘ porcelain gall-bladder ’ of continental writers. Cal- 
cification is a late result of chronic fibrous chole- 
cystitis and is observed more commonly in the post- 
mortem room than in the operating theatre. Robb 
(1928) suggests that it may develop in the absence 
of infection, being the result of long-standing trauma 
from gall-stones setting up fibrosis in the wall of the 
gall-bladder, which is followed by calcification. 
Phemister observed, in 5 cases of his own, that 
obstruction of the cystic duct was present in every 
one, either by stones (4 cases) or by fibrosis of the 
duct. In the former the stone was firmly cemented 
to the gall-bladder wall, which was stony hard both 
at the fundus and in the region of the cystic duct. 


SUMMARY 


A case of calcium carbonate in the gall-bladder 
is described and the literature on the subject re- 
viewed. 

Experimental work shows that obstruction of the 
cystic duct and infection are factors in producing 
the condition and that a change in the pH of gall- 
bladder bile may also play a ‘part. 

There is no distinctive syndrome and the diag- 
nosis rests entirely on the radiological appearances. 

In the differential diagnosis of the condition, cal- 
cification of the gall-bladder must be considered. 
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COLON BY GALL-STONE 


OBSTRUCTION OF COLON BY GALL-STONE 
By J. C. F. LLOYD WILLIAMSON, Hove 


\CUTE intestinal obstruction by gall-stones is un- 
common. Vick (1936) gives a figure of 0-7 per cent 
of all cases of obstruction, and in the great majority 
f these the stone impacts in the small intestine. 
Che percentage of stones impacting in the large 
»owel is small. 

Grey Turner (1932) describes in a personal series 
f 10 operations for gall-stone obstruction—in itself 
1 remarkable number for one surgeon in view of the 
‘arity of the condition—8 with stones impacted in 
small and 2 (20 per cent) in large intestine, but Foss 
ind Summers (1942), in a series of 150 (140 from 
‘he literature from 1922 to 1942, with 10 cases of 
-heir own), found that obstruction occurred in the 
juodenum in 6, jejunum in 14, ileum in 125, and 
rectum in 2, while in only 3 (2 per cent) was the 
impaction in the colon. 

Here it should be noted that some stones after 
signs of attempted obstruction or after a silent pas- 
sage are passed per anum. 

Mortality is high: 50 per cent is a generally 
agreed figure. Foss and Summers (1942) quote 


50 per cent, Vick (1936) 50-60 per cent, and Rigler, 
Borman, and Noble (1941) §0 per cent. 

On account therefore of this high mortality and 
the rarity of colonic obstruction by stone, and in 
view too of some interesting features, this case is 
thought to be worthy of record. 


CASE REPORT 


Mrs. E. M., aged 75, was admitted to Hove General 
Hospital in the afternoon of March 2, 1949. 

She gave a history of ten days’ intermittent diarrhaa 
and constipation, with pain tending to increase over this 
period. Enemata produced small amounts of flatus or 
feces, but little relief. 

Temperature 99-100° and pulse 100. On further 
inquiry she admitted some mild attacks of indigestion 
“for some time ”’. 

On EXAMINATION.—A spirited old lady, but de- 
hydrated and rather ill. Temperature 100°, pulse 104, 
respiration 20. Glazed tongue. Abdomen distended, 
right more than left. Step-ladder pattern visible. 
Borborygmi marked. Rectal and vaginal examinations 
negative. Plain radiograph showed distended coils of 
large and small intestine. Turpentine enema gave no 
result. Emergency barium enema (Fig. 497) showed 
““ complete block in sigmoid colon—probably neoplasm ” 
(Dr. C. Guy Whorlow). 
after operation did not reveal any positive evidence of 
stone. 

In view of the fact that she was dehydrated and 
rather shocked by the journey from the country and the 
investigations, an intravenous saline drip, tab. sulpha- 
thalidine, and morphine were administered. 

The next morning her general condition was rather 
better, but the abdomen was more distended, and there 
was no appreciable result or relief from a further enema. 
Operation was decided upon with a diagnosis of obstruc- 
tion in sigmoid colon by carcinoma. : 

AT OPERATION.—(General anesthetic by Dr. J. H. 
Crawford: pentothal, cyclopropane and oxygen with 
tubarine.) 

Laparotomy through lower left paramedian incision. 
Very distended loops of ileum and colon, with a hard 
mass just proximal to the mid-point of the sigmoid colon 


Further examination of films . 


firmly stuck down deeply on posterior abdominal wall. 
This was freed digitally and brought up into the wound, 
and in so doing a small fecal abscess was freed. This 
was sucked out as far as possible. A suspension of 
sulphathiazole 10 g. was instilled. 

The mass was hard and surrounded by inflammatory 
tissue, and was thought to be an obstructing carcinoma 


Fic. 497.—Radiograph of emergency barium enema show- 


ing complete obstruction in sigmoid colon and gas-distended 
coils of small and large intestine. 


coli with perforation above the block, communicating 
with the abscess. 

The liver and aortic glands were examined and found 
to be normal. A gall-stone was felt in the bladder, but 
no fistula was sought. 

As the loop containing the mass was now reasonably 
mobile a Paul-Mikulicz resection was performed, the 
loops being double-barrelled, and after excision of the 
mass a Paul’s tube was fixed in each limb. 

A pint of blood was given. A penicillin course was 
started and later sulphathiazole. 

THE SPECIMEN.—Examination of the part removed 
(Figs. 498, 499) showed to my surprise that the obstruction 
was due to a large impacted calculus, approximately 
1} xX 1 in., and not a growth. There was a perforation 
near the antimesenteric border } in. proximal to the 
stone. It was not obvious why the stone had impacted 
in this position or why the perforation had occurred 
where it did. (Specimen in Museum of Royal College 
of Surgeons, Number A67.2.) 

PROGRESS.—The post-operative course was not easy. 
Urinary retention and then incontinence were trouble- 
some, she was for some time toxic and ‘ temperamental ’. 
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The spur was crushed, but the fecal fistula would not 
close spontaneously, so on April 30 closure of the colos- 
tomy was performed. 

A recurrence of pyrexia and then discharge, fecal and 
purulent, followed, but gradually she improved and the 
discharge ceased. 

On June 18 she left hospital. 

On July 5 she was re-admitted owing to increasing 
vomiting and constipation. The possibility of a second 
impacted stone was considered. 


Fic. 498.—Left lateral view of resected segment of sigmoid 
colon. Distal end is to left and red pointer is in aperture of 
the perforation, which is surrounded by inflammatory mucopus. 


A barium enema showed some narrowing at the site 
of colectomy, and symptoms proved to be due to obstruc- 
tion here by fecal impaction. This was freed by enemata 
and liquid paraffin. 

On July 26 she went home. 

Since then she has been kept under observation and 
continues in good active health (April, 1951). 


DISCUSSION 


The two chief causes of the fatal nature of this 
form of obstruction are: (1) The high average age 
of these patients ; and (2) The difficulty in diagnosis, 
which is twofold—not only is the pre-operative diag- 
nosis hard to come by (Lee, 1945, could only find 
7 cases in all the literature in which gall-stone 
obstruction was diagnosed before operation), but 
even at operation the fact that an impacted stone is 
the cause of the block may not be recognized, although 
the site is palpable or visible. 

In the above case the position of the obstruction 
was known beforehand, and at operation, owing to 
perforation and inflammatory reaction, a diagnosis 
of annular carcinoma with perforation above the 
stenosis was confidently made and in consequence 
resection was performed. 

Harris, McNamara, and Dardinski (1947) quote 
a similar case in which an annular ‘ growth’ } in. 
long was found in the sigmoid colon. Czcostomy 
was performed. This was followed by a two-stage 
Mikulicz type colectomy. On opening the specimen 
they were surprised to find two large stones which 
had ulcerated the mucosa and perforated. Recovery 
followed. 

In a second case, however, laparotomy showed 
what was taken to be a large annular carcinoma of 
the sigmoid colon plastered to the side of the vagina 
with a colovaginal fistula. It was considered 
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inoperable. Autopsy disclosed stones impacted ir 
the colon with a fistulous communication to th« 
vagina above the block. 

Rigler, Borman, and Noble (1941) consider pre- 
operative diagnosis can and should be made mor« 
frequently by the help of X rays. They claim tha 
guidance is given by such findings as :— 

1. Air from intestine may be visible in the bile- 
ducts. 


Fic. 499.—Similar view to Fig. 498, but with window cut to 
show impacted gall-stone. 


2. Injected contrast material may be seen in the 
biliary tract. 

3. A stone in the bowel may be visible directly, 
if sufficiently calcified, or be indirectly demonstrated 
by a small barium meal. 

4. This stone may be seen to change position. 

5. Simple X-ray evidence of obstruction. 

Nogaard (1942) also discusses this question in 
detail. He suggests that this type of obstruction 
can be recognized by :— 

1. Positive concrement shown in lowest dilated 
loop of small intestine. 

2. Demonstration of filling defect in bowel (due 
to stone) after barium meal. 

3. Demonstration of gas or barium (after barium- 
meal), in bile-passages showing fistula to duodenum, 
stomach, jejunum, or colon. This is the least com- 
mon finding, but is very suggestive of gall-stone 
obstruction, although (a) it may also be found in 
cholangitis due to anaerobes, (6) fistula may exist 
for years without obstructive symptoms, (c) the 
ampulla of Vater may be open from the passage of 
small calculi. 

It should be noted that only a small proportion 
of gall-stones are radio-opaque, so (2) or (3) are the 
most likely findings which should make one suspicious 
of gall-stone block. 

Opinion is divided as to the desirability of giving 
a barium meal. It would seem to be a grave risk, 
as not only may it make a partial obstruction com- 
plete, but it also delays operation, already probably 
overdue owing to the nature of these cases. 

A plain radiograph is always worth while in any 
case of intestinal obstruction, and if this is not con- 
clusive it is my practice in almost every case to ask 
for a barium enema. This (as in the case quoted) 
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hows accurately the site of obstruction, if in the 
colon, and so greatly facilitates operation, while 
-ausing little disturbance to the patient or increasing 
ippreciably the danger of obstruction in a patient 
with a partial block. 

Any improvement in X-ray technique in demon- 
strating gall-stones in a patient suffering from 
ntestinal obstruction would clearly be of value, and 
oarticularly if, when present, multiple stones could 
oe made manifest ; for it is by no means uncommon 
for two or more stones to be present, and if the 
second is not sought and found at operation, further 
obstruction may ensue, and require a second laparo- 
tomy (Lee, 1945; Hinchey, 1940; Dulin and 
Petersen, 1939). 

Lee (1945) gives a good account of the variability 
and obscurity of the symptoms. Often there is no 
previous history of definite cholecystitis or even 
indigestion. Women outnumber men by about six 
to one. 

Signs of obstruction are temporary and inter- 
mittent. It is not surprising therefore that opera- 
tion is frequently delayed, with worsening of the 
prognosis. 

Treatment is operation with the least delay, and 
if possible the stone is pushed up into the healthy 
bowel and removed. In any case the quickest 
and simplest operation is the best in these frail, 
ill patients. The post-operative course is often 
stormy. 

The route of stones from gall-bladder to point of 
obstruction has been the subject of many studies. 
Stones that pass per vias naturales do not seem to 
cause a block in the bowel. Obstructing stones pass 
by fistula into various organs. 

Wakefield, Vickers, and Walters (1939) give 101 
into duodenum, 33 into colon, and 7 into stomach. 
Harris, McNamara, and Dardinski (1947) quote a 
case in which although the obstructing stone was 
found in the pelvic colon, the fistula was between 
the gall-bladder and the duodenum. It would seem 
that even in colonic obstruction the stone may not 
have passed directly into the colon. Moore (1925) 
states that fistula can occur not only between gall- 
bladder and other organs, but also between the 
common bile-duct and duodenum or jejunum. He 
also quotes a case in which a perforated duodenal 
ulcer had been closed by adhesions between the 
gall-bladder and duodenum, and ulceration had pro- 
ceeded through the wall of the gall-bladder to form 
a fistula. 
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The author had a similar case in 1948. A per- 
forated duodenal ulcer had been sealed by an 
adherent gall-bladder and a fistula had nearly 
formed, but before this was complete the patch of 
gall-bladder over the duodenal ulcer had ‘ blown off’ 
to produce a true perforation and precipitate opera- 
tion. 

The adequate use of, and possible improvement 
in, diagnostic methods, in particular radiological, 
should tend to reduce the depressingly high mortality- 
rate in intestinal gall-stone impaction ; but an even 
more important factor is that surgeons should ever 
keep in mind the possibility of this uncommon form 
of obstruction, particularly in old women with 
obstruction of a somewhat intermittent nature. 


SUMMARY 


1. Obstruction of the intestine, and in particular 
the colon, by gall-stone impaction is discussed. 

2. The high mortality-rate and difficulties in 
diagnosis are considered. 

3. A case is described which illustrates many 
facets of the condition. Recovery followed resec- 
tion of a segment of pelvic colon together with the 
gall-stone and perforation proximal to the site of 
impaction. 


I wish to thank Dr. L. R. Janes and Mr. A. G. 
Newman of the Ralli Laboratory, Royal Sussex 
County Hospital, for their assistance in preparing 
the specimen; Dr. C. Guy Whorlow and Miss 
M. D. K. Taylor for their radiological help; and 
Mr. M. Ettlinger (Clinical Photographic Depart- 
ment) for his excellent photographs. 
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TORSION OF A DOUBLE GALL-BLADDER 
A REPORT OF A CASE AND A REVIEW OF THE LITERATURE 


By W. RECHT, LONDON 


AN unusual case of torsion of one lobe of a double 
gall-bladder, found at operation, was thought worth 
recording on account of the rarity of this condition. 
Developmental anomalies of the gall-bladder have 
been reported from time to time and some 92 cases 
of torsion of an abnormally mobile (floating) gall- 
bladder have been published up to 1947. However, 
only one case similar to the one to be described below 
could be found in the literature. 


DOUBLE GALL-BLADDER 


Schachner (1916), in a review of anomalies of the 
gall-bladder and biliary passages, listed 5 cases of 
double and 1 case of a bi-lobed gall-bladder. Boyden 
(1926) reported the result of dissections on 10,000 
domestic animals and 19,000 human cadavers. In 
the latter there were only 5 (I-3000 to I-4000) 
duplications and he stated that only 20 duplications 
had been reported between 1674 (the first medical 
report by Blasius) and 1926. Boyden’s original 
classification has since been generally adopted. He 
distinguishes the following :— 

1. Vesica divisa—bi-lobed gall-bladder. 

2. Vesica duplex—double gall-bladder. 

a. Y-shaped type with two cystic ducts uniting 
before entering the common bile-duct. 

b. Ductular type with two cystic ducts empty- 
ing separately into the common duct. 

Wakeley (1927) described one case of double 
gall-bladder, and reviewed the literature from 1894 
to 1925. Cave (1931) found two cases by chole- 
cystography. Kennon (1933) and Slaughter and 
Trout (1933) each found one double gall-bladder at 
operation. The latter authors reviewed the literature 
and mentioned Pliny, who records that at the celebra- 
tion of Augustus’ victory at Actium (31 B.C.), a 
double gall-bladder was found in a sacrificial victim. 
They collected 34 cases of double gall-bladder up 
to 1933. In an extensive paper Gross (1936) reviews 
148 cases of congenital anomalies of the gall-bladder 
and reports one case of a double gall-bladder. In 
this instructive paper the author lists 28 proven cases 
of Boyden’s second type of vesica duplex, of either 
the Y-shaped or the ductular variety. In a later 
section he discusses the anomaly of floating gall- 
bladder and summarizes 50 cases of torsion reported 
up to 1930 (see below). Further cases of double gall- 
bladder were reported by Wilson (1939), Bryan (1940), 
Golob and Kantor (1942), Kirkman (1946), Guyton 
(1946), Alexander (1947), Lockwood (1948), and 
others. Lockwood quotes Mentzer (1929), stating 
that it is ‘“‘ estimated that about 10 per cent of human 
beings have some anomaly of the biliary tract ”’. 


TORSION OF GALL-BLADDER 


The first medical report is that by Wendel (1898), 
who stated that he could find no previous report up 
to 1898. Rendle Short and G. Paul (1934) reviewed 
the literature from 1898 to 1933 and found 47 cases 
of torsion, to which they added 3 cases of their own. 


Gross (1936) collected 50 cases of torsion publishec 
between 1908 and 1930. He differentiates two type: 
of floating gall-bladder. In the first, the peritoneun 
continues as two leaves over the gall-bladder, forming 
a “‘ mesentery ” throughout its length ; in the second 
type the cystic duct has a mesentery whereas the gall- 
bladder hangs free and mobile. In the latter variety, 
which was encountered in the present writer’s case, 
the vesicle, according to Gross, is especially liable to 
torsion. Gross also suggests that torsion which 
usually occurs in later life may be brought about by 
disappearance of supporting fat. Eighty-four per 
cent of the patients tabulated in Gross’s paper were 
females and the average age was 59, most of the 
patients being thin, “‘ ptotic” subjects. Leger, 
Debeyre, and Mazingarb (1945), in an extensive 
review of literature, and Anschiitz (1947) collected 
QI cases of torsion up to 1945, to which they added 
4 cases of their own. Maingot (1948), in discussing 
the symptomatology of torsion, states that it occurs 
“only in late life, the maximum incidence being 
between the ages of 60 and 70”. He estimates the 
mortality as being about 16 per cent. 

As may be seen, all published cases of torsion 
occurred in the ‘ floating ’ type of gall-bladder. On 
the other hand, in the 40 cases of double gall-bladder 
reported up to 1943, only 1 case of torsion has 
occurred (Deaver and Ashhurst, 1914, quoted by 
Wilson). 


CASE REPORT 


A man aged 48 years was admitted to the Royal In- 
firmary, Edinburgh, as “‘ acute appendicitis or ( ?) perfor- 
ated peptic ulcer’. He had been ill with indigestion and 
vomiting for three days. The night before admission he 
was seized with severe pain under the right costal margin. 
The pain was colicky and localized. There was no 
shoulder pain. His bowels had moved the previous 
morning and he had had no urinary symptoms. 

Previous History.—He had had “ stomach trouble ” 
intermittently since the age of 14, with epigastric pain, 
usually on an empty stomach and slightly relieved by food. 
Bowels were regular, stools had never been abnormal, and 
he had never been jaundiced. In 1945 a barium meal 
examination showed a typical ulcer deformity of the 
duodenal cap, with probably a crater present. The cap 
was high and compression difficult to obtain. 

He was put on a diet with temporary improvement. 

On ADMISSION (July 5, 1949).—A thin, tall man, 
obviously in great pain and moderately shocked. The 
abdomen was flat with general rigidity, board-like in the 
right upper quadrant. Tenderness was greatest in the 
same quadrant. No mass could be felt. The tongue 
was heavily coated. Chest, C.N.S. and urine: N.A.D. 
P. 82, T. 100-1, R. 20. Rectal examination showed no 
abnormality. 

In view of the history and the upper right abdominal 
rigidity a diagnosis of perforated peptic ulcer was made, 
a stomach tube passed, an intravenous drip set up, and 
immediate operation arranged. 

AT OPERATION.—On opening the peritoneum through 
a pararectal incision a few millilitres of watery fluid 
escaped. Dense adhesions were felt around the first part 
of the duodenum and, in the process of freeing these, the 
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TORSION OF DOUBLE GALL-BLADDER 


fingers came across a tense, pear-shaped structure, the 
size of a large plum, bound down by adhesions to the 
duodenum. As soon as this was freed it presented itself 
in the wound and was recognized as a gall-bladder. It 
was grossly congested, almost black in colour, with a tight 
constriction at its neck. The strangulating agent was a 
short fold of peritoneum around which torsion of the 
viscus had occurred. The twist was clockwise and could 
not be undone. Distal to the constricted neck the gall- 
bladder was covered with a complete serous coat, quite 
free and ‘floating’. As the viscus had almost detached 
itself from its constricted neck, a clamp was applied 
proximal to the constriction and the gall-bladder removed. 
It contained a few millilitres of blood-stained bile but no 
calculi. The neck of the gall-bladder was practically 
obliterated and on probing the proximal stump of the 
cystic duct no lumen could be found. On further explor- 
ation a large duct about 6 cm. long and 0-5 cm. wide was 
found running from the site of the gall-bladder bed into 
the common bile-duct. At its distal end this duct ended 
in a bulbous enlargement about I cm. x I-§ cm. in size, 
occupying the position of a normal gall-bladder, covered 
on its posterior surface with peritoneum but adherent to 
liver on its anterior surface (Fig. 500). This viscus 
appeared healthy and no concretions were felt in either 
the second gall-bladder or the duct system which was 
palpated down to the duodenal papilla. It was concluded 
that the condition was a bi-lobed gall-bladder and that the 
one lobe was of the ‘ floating ’ type and had sustained a 
torsion, whereas the remaining lobe and bile-ducts were 
healthy. The site of the stump was oversewn, and the 
wound closed with drainage. 


PROGRESS.—Recovery was smooth except for the 


passage of clay-coloured stools on the fourth and fifth 
post-operative days. The urine remained straw-coloured 
throughout. There was no jaundice. Serum-bilirubin 
was 0-3 mg. per 100 c.c., the icteric index 6 (Meulengracht). 
The wound healed by first intention and the patient was 
transferred to a convalescent home on the twenty-first 
post-operative day. 

PATHOLOGY.—The pathological findings were: (1) 
Chronic cholecystitis ; (2) Early hemorrhagic infarction of 
the gall-bladder due to torsion. 

FOLLow-uP.—The patient was seen on discharge from 
convalescent home, six weeks after operation. He had 
gained 14 lb. in weight and felt well apart from occasional 
slight discomfort after meals. He was seen again three 
months after operation, when he was symptom-free. On 
this occasion cholecystography and barium meal were 
performed : Cholecystography showed no evidence of a 
functioning gall-bladder. Barium meal showed a de- 
formity of the duodenal cap “ typical of ulceration”. No 
definite crater was seen, although on several of the views 
a persistent fleck of barium was noted in the region of the 
left fornix. There was narrowing of the cap, but no 
obstruction. 

Discussion.—This case is unusual. The double 
gall-bladder was of the Y-shaped type, with two 
cavities each with its own cystic duct. The long 
cystic duct (6 cm.) was not dissected up to its entry 
into the common duct and it may have been a wide 
(0°-§ cm.) single common cystic duct, or the two 
separate cystic ducts may have been running closely 
applied to each other and entered the common duct 
independently. In view of the patient’s condition 
at the time of operation, a complete anatomical dis- 
section could not be carried out. 

The larger lobe was unduly mobile and had 
undergone torsion. This appears similar to the case 
described by Deaver and Ashhurst, and quoted by 
Wilson. 

The dense adhesions involving the fundus of the 
floating gall-bladder as well as the first part of the 
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duodenum to which it was adherent suggested the 
presence of a chronic inflammatory process. This 
was supported by the pathologist’st report. The 
patient’s long history of intermittent epigastric pain 
and the X-ray findings of an ulcer deformity of the 
cap make the origin of his sympi+ms doubtful, 
although they may have been related primarily to 


Fic. 500.—Drawing showing the under-su:iiace of the liver 
with the strangulated gall-bladder as it presenr<u in the wound 
after being freed from its adhesions to the duodenum. 


the abnormality. The latest X-ray report seems to 
indicate the presence of a duodena! ulcer which, 
however, has so far not caused symptoms. 


SUMMARY 


1. The literature of (a) double ga‘!-bladder, and 
of (6) torsion of floating gall-bladder is, :eviewed, and 
a brief account of the various types an.i frequency of 
occurrence of the respective anomalies is given. 

2. A case of a double gall-bladder ‘vith torsion of 
one lobe is described. 

3. Only one similar case of dual p’thology could 
be found in the literature. ? 


I am grateful to Professor Walter Mercer for 
permission to publish the case and jor his active 
help and encouragement. I wish to thank Dr. R. J. 
Ogilvie and Dr. J. D. Recordon, who «arried out the 
pathological and X-ray examinations, respectively. 
The drawing was made by Mr. F. Albert-Recht. 
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CONGENITAL 


ABSENCE OF VERMIFORM APPENDIX 


By J. O. ROBINSON 


ST. BARTHOLOMEW’S HOSPITAL MEDICAL COLLEGE, LONDON 


AN example of congenital absence of the vermiform 
appendix was recently discovered during the routine 
dissection of a 64-year-old male subject in the 


Anatomy Department of the Medical College of St. ~ 


Bartholomew’s Hospital. 

Prior to 1937, some 64 cases of congenital absence 
of the vermiform appendix had been recorded, 
Morgagni having reported the first example in 1719. 
Of these 64 cases, 46 were discovered at autopsy and 
18 at operation. The validity of a number of these 
last has been questioned, since under operative con- 
ditions certain minute appendices—such as Hunting- 
don’s (1903) §-mm. and Bryant’s (1893) 6-mm. speci- 
mens—might easily be overlooked, especially if 
masked by fat. Cave (1936) reported on 6 cases 
investigated, and distinguished between primary and 
secondary congenital absence of the appendix. The 
former condition was held to result from a failure of 
differentiation of the primitive cecal diverticulum 
(which appears about the fifth week of embryonic 
life upon the caudal limb of the extra-embryonic 
midgut), and the latter condition from intra-uterine 
atrophy of an originally developed appendix. 

Later, Caminiti (1937) reported on a young man 
in whom, at operation, the cecum was found to be 
normal, but with two teniz coli only converging 
thereon and the third ending at a “ bright and lucid 
spot ”’ at the cecal base. No trace of a pre-existent 
appendix was discovered despite diligent search. 

Rambo and Lasky (1938) reported on two young 
patients, both diagnosed as suffering from acute 
appendicitis. The first, a youth of 18 years, was 
discovered to have no appendix or cecum, the 
terminal ileum being continuous with the ascending 
colon. The second, a man of 22 years, was found 
to possess a freely mobile cecum without appendix, 
and the three teniz coli to converge upon the 
anterior cecal surface. 

In 1939 Balice operated on a man of 43 years 
for acute appendicitis: he found the cecum fixed 
in the right iliac fossa and enveloped by a transparent 
pericolic membrane similar to that described by 


Jackson (1913). The cecum was explored and all 
three teenie were shown to meet at its base, which 
was without any trace of appendix. 

Thus, prior to 1937, only some 64 cases of con- 
genital absence of vermiform appendix had been 
recorded, and since that date but 4 further examples 
have come to notice: the present specimen brings 
the case total to 69, a figure sufficiently indicative of 
the great rarity of this condition. 

In the present (Bart’s) example the abdominal 
wall revealed nowhere any incisional scar, the cecum 
and ileocecal junction lay normally within the right 
iliac fossa, no pericolic membrane or other congenital 
peritoneal anomaly was present, nor were any peri- 
toneal adhesions evident. 

The ileocecal region of the bowel was normal 
save for a total absence of the vermiform appendix. 
The local blood-vessels were of typical distribution 
except for the absence of any appendiceal branch of 
the posterior cecal artery. The cecum proper was 
asymmetrical and measured 54 mm. in breadth and 
53 mm. in depth: three uninterrupted teniz coli 
ran down upon its anterior, postero-medial, and 
postero-lateral surfaces respectively, to become con- 
fluent on the postero-inferior aspect of the czxcal 
fundus. The ileocecal valve presented no unusual 
feature. The cecal interior displayed no appendiceal 
orifice, but about the customary site thereof (i.e., 
about 25 mm. below the ileocecal valve) there 
appeared a single, raised patch of lymphoid tissue, 
measuring some 12 by 10 mm. 

The anatomical appearances of the parts con- 
cerned are indicated in the accompanying figures, 
which obviate further description. (Fig. 501.) 

It is of course impossible to determine whether 
this present example represents the intra-uterine 
regression of an initially differentiated appendix 
(secondary congenital absence) or the persistence of 
an anomalous embryonal condition (primary con- 
genital absence). The presence of the lymphoid 
patch on the cecal wall might perha;>s be regarded 
as evidence favouring the latter interpretation. 
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CONGENITAL ABSENCE OF VERMIFORM APPENDIX 


That the primitive ceco-appendiceal dilatation of 
i.e foetal midgut loop is potentially capable of very 
 nsiderable morphological variation is demonstrated 

ot only by cases of absent appendix but also by the 
henomenon of the ‘transient appendix’, by the 


(a) 
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structure, antecedent to the permanent appendix, 
arises from the apex of the midgut pouch and 
normally regresses leaving no trace: it may, how- 
ever, persist, giving rise to the phenomenon of 
appendix duplex (Cave, 1936). 


Fic. 501.—Congenital absence of vermiform appendix : (a) Anterior aspect of specimen, showing absence of external evidence of 
appendix ; (b) Anterior wall of cecum removed to display patch of lymphoid tissue ; (c) Posterior aspect of specimen showing junction 


of the tenia. 


A, Anterior tania coli; ACA, Anterior cecal artery; CC, Cacocolic orifice ; 


PL, Postero-lateral tenia; V, Ileocecal valve.’ 


extremes of variation in length of the normal appendix 
and by the occasional manifestation of appendix 
duplex. 

The primitive midgut dilatation is commonly 
designated ‘ cecal’, but it is all-important to realize 
that ontogenetically the appendix is its primary 
formation, retaining the more primitive calibre of 
the bowel lumen, whereas the cecum differentiates 
at a later date by an enlargement of calibre of the 
proximal segment of the original midgut pouch. 
This primacy and dominance of appendiceal develop- 
ment is reflected in the length-variation of the 
definitive organ, which may range from § or 6 mm. 
to a recorded maximum of 230 mm. (Ransshoff, 
1888). 

Complete failure of the appendiceal anlage to 
differentiate results in primary congenital absence 
of the appendix: the regression and disappearance 
of an originally minute anlage results in secondary 
congenital absence of the organ. 

Moreover, at an early developmental stage 
(10 mm.) the differentiation of the cz#co-appendiceal 
dilatation is complicated (occasionally at least) by the 
appearance of the ‘ transient appendix ’ of Kelly and 
Hurdon (1905), which may be observed in serial 
sections as late as the 32-mm. stage. This curious 


LP, Lymphoid patch; P, Postero-medial tenia ; 


Certainly the apex of the embryonal mid-gut 
‘ pocket ’ is to some degree morphologically unstable 
and in this instability is to be sought such varia- 
tions as the occasional failure of the appendix to 
differentiate, the extremes of normal appendiceal 
length, and the occasional occurrence of a ‘ double’ 
appendix. 


I am indebted to Professor A. J. E. Cave for 
permission to publish this case. 
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THE FORMATION OF INCLUSION DERMOID CYSTS FOLLOWING 
WHOLE-THICKNESS SKIN-GRAFT REPAIR OF HERNIA 


By S. H. C. CLARKE 


SURGEON, LUTON AND DUNSTABLE HOSPITAL ; LATE CHIEF ASSISTANT, ST. BARTHOLOMEW’S HOSPITAL 


THE possibility of the formation of inclusion dermoid 
cysts has frequently been considered in relation to 
the repair of hernia with whole thickness or cutis 
skin-grafts, but I cannot find a record of its ever 
having occurred in man. The following case may 
therefore be of interest. 


CASE REPORT 


History.—R. C. W., male, aged 26, a wood machinist, 
was admitted to St. Bartholomew’s Hospital under the 
care of Mr. J. B. Hume on Sept. 15, 1948. In 1944 a 
left indirect inguinal hernia had been repaired with 


FIG. 502.—This shows a cyst, one wall of which (A) is 
formed by epithelium having papille and the other (B) by 
thick layers of epithelial cells without papilla. The wall of 
the cyst is incomplete. A well-preserved sebaceous gland 
and follicle (C) is also seen. D, Outline of area shown in 
Fig. 503. (x 16.) 


thread. The hernia recurred fifteen months later, and 
in 1946 I repaired it with a whole-thickness skin-graft 
taken locally to include the scar of the previous operation. 
After isolation and excision of an indirect sac, the graft 
was sutured under tension with 30-day chromic catgut 
across the posterior wall of the inguinal canal and behind 
the cord. One year later the hernia recurred for the 
second time. 

On EXAMINATION.—The patient is a healthy young 
man with poor abdominal musculature. There is a re- 
current left indirect inguinal hernia which is easily 
reducible, and just comes through the external ring of 
the inguinal canal. Mr. J. B. Hume operated on Sept. 16, 
removing an indirect sac and then performing a stainless 
steel wire repair by Abel and Hunt’s method (1948). 
During mobilization of the cord he opened a small cyst 
just above the pubic tubercle. It contained a few black 
hairs and a little cloudy fluid, but was unfortunately 
somewhat damaged. No other trace was seen of the 
former skin-graft. Post-operative progress was unevent- 
ful and there has been no sign of a recurrence up to the 
time of writing. 

PATHOLOGICAL REPORT (Dr. R. J. R. Cureton).—The 
specimen consists of an irregular fragmented piece of 
greyish-pink tissue measuring 1-5 x cm. On 
section, owing to fragmentation of the specimen, it is not 


possible to state that a definite cyst is present, althoug! 
the configuration of some of the tissue is suggestiv: 
(Fig. 502). The skin is implanted in a fairly loose anc 
very vascular fibrous tissue showing recent hemorrhages 
It remains as normal viable fragments with the usua: 
accessory structures—hair follicles, sebaceous glands, anc 
sweat-glands. There is a cellular reaction present, par- 
ticularly distributed in what may be the wall of a cyst. 
This reaction, lymphocytic and large mononuclear in 
type, also shows innumerable foreign-body giant cells, 
some of which contain doubly refractile particles (probably 
suture material). Occasional clefts are also present, 
suggesting that fatty crystals may have been present. 


HISTORY 


Cutis (skin from which the epidermis has been 
removed) was first used in Germany by Loewe (1913), 
and Rehn (1914) as a convenient method of providing 
an autogenous fibrous tissue graft where fascia would 
previously have been used. Mair (1945, a, b) was 
the first to report the use of whole-thickness skin in 
place of cutis. It provided much more fascia and 
did not appear to carry any greater risk of sepsis or 


‘inclusion dermoid. Moreover, it did not require 


elaborate preparation. 

The subject of cutis graft repair in Germany has 
been well reviewed by Uihléin (1939) and in America 
by Cannaday (1942, 1943) and Harkins (1945). In 
this country, Mair (1945, b, 1946) and Marsden (1948) 
have written on whole skin-graft repairs. 


THE ORIGIN OF INCLUSION 
DERMOID CYSTS 


It is generally accepted that inclusion dermoid 
cysts arise from buried portions of epidermis or the 
contact of epithelial tissue with a subcutaneous cavity 
lined by granulation tissue. Kauffman (1884) pro- 
duced cysts beneath the skin of the cock’s comb by 
suturing the outer edges of an elliptical incision over 
the central portion, thereby burying it. As the cock’s 
comb contains no hair or sweat-glands the cyst can 
only have arisen from the epidermis. Schweninger 
(1884) confirmed this experiment on dogs. Pels- 
Leusden (1905) showed that cysts could be formed 
from the epithelium of glands or hair follicles without 
the implantation of epidermis, if a foreign body such 
as a magnesium disk was left in the tissues. Hesse 
(1912) confirmed these findings, but was unable to 
find any papille in the epithelium of these cases and 
considered that papilla were only found if epidermis 
had been implanted and that epithelial-lined cysts 
formed without this did not grow papille. 

White (1910) produced cystic foreign-body granu- 
lomas containing giant cells in animals by sub- 
cutaneous injections of fatty-acid saline emulsions. 
Some of these became lined with squamous epi- 
thelium, which he considered grew from an exposed 
hair follicle or sweat-gland in the abscess cavity, the 
foreign body being absorbed. Burgess (1912) ob- 
served the formation of similar granulomatous cysts. 
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Stewart (1912) considered that the appearance of 
iant cells in dermoid cysts was due to the irritation 
f desquamated epithelium, cholesterin, and hairs, 
“c., contained in the cyst. He quotes the experi- 
rents of Burgess (1912) and the occasional occur- 
ence of giant cells near masses of cornified epi- 
jelium in the lymphatic metastases of epitheliomata 
s supporting this view. He sectioned a branchial 
yst and found parts of it lined with granulation 
issue containing giant cells. Needless to say there 
rere no hairs present. He concluded that giant 
ells occurred where the contents of the cyst came 
ito contact with the capsule. Paterson Ross (1924) 
escribed two cases in which there was a clear history 
f implantation and in which the epithelial lining 
vas well formed. 

Davis and Traut (1926) sutured flat whole- 
nickness skin-grafts in dogs. They found that the 
dges of the graft grew over the contiguous tissue 
nd formed epithelial lined sacs or tubes, depending 
n whether the original graft was oval or rectangular. 
f the sac or tube was left longer than forty days the 
ressure of the contents destroyed the epithelial 
ining. Ifthe graft was larger than 6 cm. in diameter 
his occurred before the formation of a complete sac. 

The epithelium on the side of the original graft was 
ilways the thicker. The fate of the cysts was not 
‘ollowed up as these experiments were for the pur- 
pose of forming plastic skin-tubes, etc. 

King (1933) reported 7 cases in which there was 
no history of injury and 6 in which there was an 
injury but no break in the skin, and stressed the fact 
that inclusion dermoid cysts are not always due to 
‘implantation’ of skin. He suggested that injury 
results in a hematoma or chronic inflammatory focus, 
forming a cyst. From irritation this may cause pro- 
liferation of sudoriferous glands in its neighbour- 
hood until they reach the surface of the cyst, where 
they proliferate, stratify, and keratinize. Alterna- 
tively, some of the cells of the glands may be incor- 
porated in the original injured area. A review of 
experimental work on inclusion dermoids is given by 
Wien and Caro (1934) when reporting 3 cases, one 
of which was found to be an inclusion dermoid, 
another a foreign-body granuloma, and the third 
unfortunately was not sectioned. 


TYPES OF CYST 


A consideration of the foregoing shows that two 
types of cyst may occur after this operation: (1) In- 
clusion dermoid cysts may arise from the epithelium 
lining sweat- and sebaceous-glands, or from the epi- 
cermis itself. In the latter papilla are present on 
one side of the cyst and in the former there are no 
papille. (2) Foreign-body granulomatous cysts, 
containing giant cells in their walls, may arise around 
some foreign body such as catgut or hair remnants. 
) is also possible that these granulomatous cysts may 
'e the end-result of an inclusion dermoid in which 

.¢ rising intracystic pressure has destroyed the epi- 
‘relial lining and allowed the irritating contents to 
ome into contact with the capsule, thereby pro- 
ucing granulation tissue containing foreign-body 
‘ant cells. Conversely, a foreign-body granuloma- 
us cyst may come into contact with epithelium 
ning sebaceous- or sweat-glands, and thence become 
oithelialized to form an inclusion dermoid. 


Sebaceous cysts, a term which appears to be 
loosely used by some authors to describe inclusion 
dermoids, would be most unlikely to occur, as they 
are distension cysts of sebaceous follicles. 


THE INCIDENCE OF CYST FORMATION 
IN CUTIS OR SKIN-GRAFT 
HERNIOPLASTY 


Rehn (1914) repaired the Achilles tendon of a 
dog with cutis sutured under tension and found that 
in ten weeks it was indistinguishable from a normal 
tendon. Uihléin (1939), in his review of work at 
Rehn’s clinic, tells of two cases which he explored 
four years after insertion of the graft and found no 
evidence of it. There were, however, some large 
cells with deeply staining nuclei lying in rows or 
rings which he admitted might be remnants of hair 
follicles or sweat-glands. In common with other 
authorities on this subject he stresses the importance 
of tension in the prevention of dermoid cysts. 

Peer and Paddock (1937) endeavoured to find 
the ultimate fate of cutis grafts by implanting them 
under the skin of the chest when storing the spare 
piece of rib cartilage in the operation for saddle nose. 
Unfortunately they do not say if they sutured the 
graft under tension. They prepared the cutis by 
removing a piece of skin and shaving off the epi- 
dermis. This method undoubtedly leaves islands 
of epithelium, as even grafts prepared with the 
dermatome were shown by Harkins (1945) to contain 
such islands. These grafts were removed at intervals 
after insertion of one, two, and three weeks, two and 
seven months, and one year, respectively. They 
found on section that sebaceous-glands were absent 
after one week, sebaceous follicles after three weeks, 
and sweat-glands, although still present, showed con- 
siderable degeneration after one year. Cysts lined 
with epithelium and containing horny material were 
present in all sections except those of seven months 
and one year, where the cysts had no epithelial 
lining. These cysts showed the characteristics des- 
cribed by Davis and Traut (1926), having epidermis 
with papille on one side and no papilla deep to the 
new-grown epithelium lining the rest of the cysts. 
In the older cysts the epithelium was incomplete. 
Granulation tissue, containing lymphocytes, macro- 
phages, epithelioid cells, and often giant cells, was 
found surrounding the graft and forming granuloma- 
tous nodules in places. ‘They demonstrate the pres- 
ence of a foreign body by polarized light in one 
section, and suggest that the granulation tissue may 


’ be a reaction of the body to horny material or the 


remnants of hairs. They suggest that the cysts in 
the sections of seven months and one year may be 
of this type, but I wonder if they may not simply 
be the end-result of the rising intracystic pressure 
destroying the epithelial lining of an inclusion 
dermoid. 

Cannaday (1943) makes no reference to the sub- 
ject apart from saying that other authors found that 
dermoid cysts do not occur. Swenson and Harkins 
(1943) state that their experiments with dogs bear 
out the work of Rehn and others, but give no details. 
Harkins (1945) later carried out 25 experiments on 
dogs, though there are only 2 which were explored 
after six months and in which he states that the 
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graft was sutured (presumably under tension). In 
one of these he found on section at six and a half 
months cysts containing hairs and epithelial buds, 
and in the other at seven months no epithelial ele- 
ments. In another, explored at eleven months, 
though he does not state whether it was sutured, 
he found epithelial-lined cysts and clusters of 
epithelial cells. In the 11 cases which he reviews 


Fic. 503.—Shows area (D) in Fig. 502 in greater detail. 
Giant = (A) and the lymphocytic reaction (B) can be seen. 
92. 


he found no cyst formation, but he does not appear 
to have explored any of them after insertion of the 
graft. He considers that the better results of human 
cases Over animal experiments are due to the lower 
percentage of epidermal elements in human cutis. 
This requires further proof as few human cases have 
been fully explored. 

Mair (1945, b) sutured whole-thickness skin-grafts 
under tension to defects in the lumbodorsal fascia of 
rabbits, and on exploration and section five months 
later found that the epidermal elements had gone, 
with the exception of hair follicles, atrophied sweat- 
glands, and a few dermal papillae. There were also 
masses of cornified epithelium arranged in whorls, 
but in the main the graft had been replaced by 
connective tissue. There was no evidence of der- 
moid cyst formation. He also explored a patient 
three months after operation and reported that it 
was difficult to distinguish the graft and that on 
section no dermal or epidermal elements could be 
found, but that a number of giant cells were observed. 
It is a pity that the same author (1946), in his review 
of 149 skin-graft operations, does not mention the 
question of dermoid cysts or say whether he took 
the opportunity to explore the one recurrence he 
reports. Marsden (1948), in a follow-up of 136 skin- 
graft repairs at twelve months, states that no dermoid 
cysts were reported apart from a swelling beneath a 
scar, which a surgeon thought to be sebaceous 


material. However, he intends to review his cass 
at three years. None of the 16 recurrences his 
yet been explored. 


DISCUSSION OF AUTHOR’S CASE 


In the case here reported the cyst was unfortur - 
ately opened during operation and was furthe- 
damaged during removal. It is not possible to sa’ 


Fic. 504.—Shows Fig. 503 in greater detail. Refractile 
material can be seen in a large giant cell (A). (x 240.) 


exactly whether the contents were thick and cheesy 
like that of a dermoid, or serous like that of a granu- 
lomatous cyst. However, some hairs were seen, 
which suggests that the epithelium of the graft lived 
for a time as the part was well shaved before operation 
and the hair roots left should have been very short. 

On section, although a complete cyst cannot be 
seen, there is the clear suggestion of one in Fig. 502. 
One side (A) is formed by epithelium with papillz, 
which suggests that the cyst arose from the epi- 
dermis implant itself and not from the epithelium 
of sebaceous- or sweat-glands. The remainder of the 
cyst wall (B), which is incomplete, is formed of layers 
of squamous epithelium which is smooth and has 
no papilla. This appearance corresponds with the 
cysts described by Peer and Paddock (1937), only 
they found no epithelial lining at the end of one 
year. In Fig. 502 there is also a sebaceous-gland 
and follicle (C) which shows little if any degeneration. 
The good state of preservation of this and the epi- 
dermis suggests that the cyst was an inclusion der- 
moid. I wonder if these structures really do 
degenerate as claimed. Certainly the bulk of the 
implanted skin must do so or large inclusion der- 
moids would develop. The grafts are usually large: 
than the optimum of 6 cm. for the formation of 
epithelial-lined sacs as shown by Davis and Traut 
(1926), and this may partly account for the infrequent 
occurrence of inclusion dermoids. 
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The presence of giant cells (Figs. 503, 504) suggests 
nat the graft was undergoing autolysis, but this 
rocess should surely have been completed in two 
2zars. Alternatively their presence may be a further 
idication that this cyst was an inclusion dermoid. 
tewart (1912) demonstrated the association of giant 
ells and inclusion dermoid cysts: The fact that 
ome of the giant cells contained highly refractile 
1aterial may also account for their presence. This 
iaterial may have been catgut as suggested by the 
athologist, but I think hair remnants are more likely 
t the end of two years. It may be that the portion 
f epidermis persisted in such a natural state because 
- was not sutured under sufficient tension, but I am 
ure that in these operations there must be many 
mall areas of the graft where this occurs, no matter 
expert the operator. 

The fact that inclusion dermoid cyst is possible 
fter whole-thickness or cutis skin-graft repair of a 
.ernia may be no contra-indication to its use, but 

consider this case demonstrates that a statement 
‘bout the incidence should not be made without a 
very long-term follow-up. 


SUMMARY 


A probable case of inclusion dermoid cyst follow- 
ng whole-thickness skin-graft repair of a hernia is 
-eported. The subject is discussed and it is found 
hat there are two main types of cyst possible in 
these cases—inclusion dermoid and granulomatous 
cyst. It is suggested that the latter may be the end- 
result of an inclusion dermoid. A plea is put for- 
ward that the incidence should not be assessed with- 
out a very long-term follow-up. 


I wish to thank Mr. J. B. Hume for his encourage- 
ment and kind permission to publish this case and 
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Dr. R. J. R. Cureton for the histological report and 
photographs of the sections. 
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PERFORATION OF THE INTESTINE BY SWALLOWED 


FOREIGN BODIES 
WITH A REPORT OF TWO CASES OF PERFORATION BY RABBIT BONES 


By J. N. WARD-McQUAID 


THE great majority of swallowed foreign bodies are 
passed with the faces, often unknown to the patient. _ 
Perforation of the intestine is a rare event. Six 
‘uch cases have been traced in the Radcliffe Infirmary 
records during the last ten years: they are sum- 
marized in Table I. 

Details of Cases 1 and 2 are given below. In 
ooth, the intestine was perforated by a rabbit bone. 


CASE REPORTS 


Case 1.—Perforation of terminal ileum by 
rabbit’s rib. 

History.—A housewife, aged 60, was admitted to the 
Radcliffe Infirmary on the afternoon of June 12, 1948. 
She had been quite well until two months previously, 
when she began to notice intermittent distension of her 
ibdomen and increasing constipation. On the evening 
vefore admission, while at a whist drive, she developed 
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a generalized continuous abdominal pain, anc! she vomited 
several times. The pain became more sevefe during the 
night, and was situated in the right lower abdomen. 
She continued to vomit almost -hourly. 

On EXAMINATION.—Temperature 1004°F. Pulse 
106. The patient was a pale elderly lady in »bvious pain. 
Her tongue was coated, and she had a co:nplete set of 
upper and lower dentures. Her whole aSdomen, but 
especially the right iliac fossa, was tender and guarded, 
with release tenderness. The urine and a plain radio- 
graph of the abdomen were normal on examination. 
The diagnosis was considered to be acute appendicitis 
with general peritonitis. 

AT OPERATION.—A right iliac muscle-spltting incision 
was made under general anesthesia, and ,seropurulent 
fluid escaped when the peritoneum was cpened. The 
serosa of the appendix was inflamed, but the mucosa 
was normal. Intestinal contents were founc oozing from 


a tiny perforation near the mesenteric borde* of a loop of 
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terminal ileum. The sharp tip of a foreign body still 
protruded through the perforation that it had made. 
On removal the foreign body was found to be a rabbit’s 
rib 4:6 cm. long (Fig. 505 A), which had pierced the bowel 
with its sharp anterior end. The puncture was closed 
and the wound sutured. 

PROGRESS.—Convalescence was delayed by the develop- 
ment of an ileus, but this soon responded to treatment 
by intravenous fluids, and intestinal decompression by a 
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follows (P.M. No. 399/49): ‘‘ On opening the peritone: | 
cavity there was a generalized peritonitis. A partl’ 
organized fibrinopurulent exudate covered the seros:, 
and there was loculation of pus in the pelvis and righ: 
paracolic gutter. Two loops of ileum, one central an‘ 
one from near the lower end, were adherent in the pelvi 
and showed early gangrene along the adherent anti. 
mesenteric border. There was a small, left, indirec' 
inguinal hernia containing appendices epiploice of pelvi 


Table I.—S1x INTRAPERITONEAL PERFORATIONS OF THE INTESTINE BY SWALLOWED FOREIGN BODIES 


Sex | AGE CLINICAL PICTURE | OBJECT 


| SITE OF PERFORATION | OUTCOME 


F, 60 | Appendicitis with general peri- | Rabbit’s rib 


tonitis 


Terminal ileum | Laparotomy and recovery 


| Lower abdominal peritonitis 


| Rabbit’s scapula 


Rectum Conservative treatment, 


death from peritonitis 


| Rolled tomato skin | Meckel’s diverticulum 


| Laparotomy and recovery 


Safety-pin 


Rigidity of right upper rectus 7 
days after swallowing safety-pin 


Duodenum Laparotomy by Mr. G. A. 
Olmstead and recovery 


Swallowed needle which remained 


apparently at pylorus for 4 days 


| | Acute appendicitis 
| Sewing needle 


Laparotomy by Mr. D. A. 


Abernethy and recovery 


Passed completely through duo- 
denum into retroperitoneal tissues 


3 | Appendix mass 


| Wire 


Terminal ileum Laparotomy by Mr. R. H. 


Percival and recovery 


Miller-Abbott tube. On questioning, the patient remem- 
bered hurriedly eating fried rabbit for her lunch two days 
before her operation; and on re-examining the radio- 
graph it was possible to make out the outline of the 
swallowed rib in the right lower abdomen. The patient 
had not taken any form of purgative between the meal 
of rabbit and her operation. She was well when seen 
a year later. 


Case 2.—Perforation of rectum by rabbit’s 
scapula. 

History.—A retired gardener, aged 77, was admitted 
to the Radcliffe Infirmary on Aug. 15, 1949, suffering 
from abdominal pain. He had been well until five days 
previously, when he had suffered from generalized colicky 
abdominal pain, followed by nausea, vomiting, diarrhoea, 
and some tenesmus. He passed some mucus but no 
blood. The diarrhoea was followed by constipation, and 
the colicky pain became more severe. There was no 
relevant previous history. 

On EXAMINATION.—Temperature 100° F. Pulse 74. 
The patient was a feeble old man. His tongue was 
coated, his teeth few and foul, and his peripheral vessels 
arteriosclerotic. The whole abdomen was tender and 
guarded, especially in the lower half, with rebound tender- 
ness, and there was a small, tender, reducible, left inguinal 
hernia. Tenderness was maximal in the left iliac fossa, 
and was also present high up on rectal examination ; 
normal bowel sounds were heard over the abdomen. 
The urine contained an occasional pus cell. The hemo- 
globin was 104 per cent and the total white count 6000 
per c.mm., the differential count within normal limits. 
A plain radiograph of the abdomen showed dilated loops 
of small bowel with fluid levels. A diagnosis of peri- 
tonitis probably due to diverticulitis was made. 

PROGRESS.—It was decided to treat the patient con- 
servatively, with chemotherapy, gastric suction, and par- 
enteral fluids. Penicillin 50,000 units 3-hourly, strepto- 
mycin I g. twice a day, and sulphamezathine 1 g. 4-hourly 
were given. 

His condition improved for the first four days, but 
then he went rapidly downhill and died on the fifth day 
after admission. 

POST-MORTEM EXAMINATION.—Dr. R. H. Cowdell 
reported that the relevant autopsy findings were as 


colon. These showed inflammatory changes but were 
not strangulated. 


“There was a perforated ulcer 1-5 x 0-5 cm. on the 
anterior wall of the rectum 15 cm. from the anal margin. 


1 2 


Fic. §05.—Diagram of the rabbit’s rib (A) which perforated 
the ileum (Case 1), and the rabbit’s scapula (B) which pierced 
the rectum (Case 2). 


This was allowing leakage of fecal material into the 
pelvis, and in it lay a piece of bone which was approxi- 
mately half of a rabbit’s scapula.” (Figs. 505 B, 506.) 

The patient’s wife stated that the last time her husband 
had a meal of rabbit was some ten days before the onset 
of his symptoms. No history of taking a purge had 
been obtained nor could the outline of the bone be 
traced on re-examining the radiograph. 
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COMMENT 


Macmanus (1941) analysed 93 intestinal perfora- 
ys due to a variety of sharp foreign bodies, and 
sscribed how they could present in five different 
ays—as an early localized peritonitis, an indurated 
flammatory tumour, an abscess, a general peri- 
nitis, and finally by hemorrhage. Snodgrass 
947) carefully analysed 20 cases due to a variety 
’ toothpicks. He emphasized the association of 
1e swallowing of foreign bodies with the loss of 
such sensation which occurs when both upper and 
,wer dentures are worn, as in the first case now 
ported. Further examples of perforation of the 
\testine by fish bones have been reported by Bearn 
949); Bunch, Burnside, and Brannon (1942), 
-happle and McGowan (1949), Goldberg and Levan 
‘949), and Eric Travers (1949). Further examples 
f perforation by other swallowed foreign bodies 
ave been reported by Baron and Lipshutz (1947) 
. broom bristle); Beutl (1948) (a guinea-fowl rib 
ad a piece of wire); Houghton (1949) (a beef 
one) ; McKechnie (1944) (a nail) ; Omerod (1944) 


FiG. 506.—Post-mortem photograph showing the rabbit’s 
scapula perforating the rectum (Case 2). 


leaf ribs); Read (1946) (a wood splinter); Sweet, 
Mallory, and Allen (1942) (a chicken bone) ; Wilson 
1948) (a toothpick). 

Most perforations of this type simulate atute 
‘ppendicitis, for three-quarters of them occur in the 
leocecal region. The most common perforating 
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agents are sharp metallic foreign bodies, ‘ish bones, 
toothpicks, and wood splinters ; rather less common 
are bones of various kinds. Perforation by a rabbit’s 
rib has been reported by Hawkyard anc, Armitage 
(1931) and by Hendtlass (1949). A Meckel’s diver- 
ticulum is a relatively common site of perfora- 
tion, and if the third case in Table I abeve (Ward- 
McQuaid, 1950) is included with those re viewed by 
MacFarlane (1948), 24 such examples have now been 
reported. Perforation of the rectum and duodenum, 
however, is very much less common. 

It is generally considered that at least some 
apparently unexplained cases of peritonitis are due 
to perforation by a foreign body which has not been 
found at operation. A detailed history cf the food 
taken before the onset of symptoms may prove to 
be of value in these patients, but the correct pre- 
operative diagnosis is rarely made except when a 
metallic foreign body is seen in a radiograph. 

The size and shape of many of the foreign bodies 
that pass uneventfully through the alimentary tract 
with no more treatment than patient observation and 
a normal diet is indeed remarkable. Other foreign 
bodies, however, often far less dangerous in appear- 
ance, do in fact pierce the bowel. There is little 
doubt that a purge or an enema is responsible for 
many of these disasters. 


SUMMARY 


1. Six examples of perforation of the bowel by 
swallowed foreign bodies are summarized, and the 
literature briefly reviewed. 

2. A case of perforation of the ileum by a rabbit’s 
rib and one of perforation of the rectum by a rabbit’s 
scapula are reported in more detail. 


I wish to thank Mr. A. Elliot-Smith and the 
other surgeons of the Radcliffe Infirmary for per- 
mission to publish their cases; and Dr. R. H. 
Cowdell for the post-mortem report and the photo- 
graph. 
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THE USE OF PRESERVED INFANT’S AORTA IN THE 
TREATMENT OF A POPLITEAL ANEURYSM 
By PETER MARTIN anp R. B. LYNN 


FROM THE DEPARTMENT OF VASCULAR SURGERY, BRITISH POST-GRADUATE MEDICAL SCHOOL, LONDON 


PoPLITEAL aneurysm is a rare condition and only 
10 cases have been reported in the British literature 
in the last eleven years (Harley, 1940; Hardy and 
Denham, 1940; Robb, 1940; Flemming, 1939; 
Brock, 1939; Richards and Learmonth, 1942; 


‘ 


FiG. 507.—Photograph showing swelling behind right knee 
and increase in circumference of right leg generally. 


Colsen and Geddy, 1944 ; Keynes and Morel, 1943), 
and in a large teaching hospital with a special reputa- 
tion for vascular diseases in the United States 
admissions for this condition have averaged one a 
year over the last forty years (Linton, 1949). Never- 
theless, the popliteal artery is the commonest site of 
aneurysm formation, apart from the aorta, and has 
an unenviable reputation for resulting in the loss of 
the limb in a high proportion of cases. 

Once an aneurysm has started to form it tends 
to progress, and the final result is gangrene of the 
limb resulting from rupture, sudden thrombosis, 
infection, or distal embolism from detachment of a 
mural thrombus. Although, rarely, a cure may 
result from slow thrombosis, we cannot agree with 
the views of Allen, Barker, and Hines (1946) that no 
treatment is indicated in the absence of complica- 
tions, because by the time complications have 


appeared it will almost certainly be too late to sav: 
the limb. The presence of an aneurysm is a1 
important stimulus to the dilatation of the col- 
lateral channels, and Delbet has pointed out that th: 
efficiency of the collateral circulation is inversel 


Fic. 508.—Infra-red photograph. 


proportional to the volume of the distal pulses, thus 
indicating that, where a distal pulse of good volume 
exists, the prognosis for the limb following excision 
or destruction of the sac may not be as good as it 
would be were there no palpable arterial pulsations 
beyond the aneurysm. 

It is difficult to visualize cases in which the older 
methods of proximal or distal ligation would be 
indicated, and recently various methods of aneurys- 
morraphy as suggested by Matas have been used 
extensively. Linton (1949), in a recent series o! 
14 selected cases, had 100 per cent success in the 
13 who survived excision of the sac preceded by 
lumbar sympathectomy. A still more satisfactory 
operation appears to be excision of the sac together 
with restoration of a pulsatile blood-flow througl 
the main vessels, and this point has been emphasizec 
by Matas (1920), and Blakemore (1947). he las’ 


352 
) 
) 
j \ 
a 
I 
¢ 
«av 4 W a 4 
di 
ar 
re 
tk 
th 
0} 
Ir 
al 


USE OF INFANT’S AORTA 
ithor bridged the defect by means of an inlay vein 
raft, using vitallium cuffs, while Pratt (1946) re- 
wrded success in 4 cases using vein grafts with end- 
»-end anastomosis, and one of us (Martin, 1949) has 
iccessfully grafted a popliteal artery, ruptured by 
irect trauma, by a similar method, and Murray 
Murray and Janes, 1945) experimentally has shown 
ein grafting of divided arteries to be a successful 
rocedure especially when the patient is adequately 
eparinized. Therefore we consider that in more 
ctive patients, and where the condition of the vessel 
llows, it is important not only to excise the aneurysm. 


Fic. 509.—Arteriogram showing popliteal aneurysm. 


but also to reconstitute the blood-flow in the main 
vessels. 

We have been impressed by the use of arterial 
grafts in the great vessels in the chest and in bridging 
defects in the aorta after excision of a coarctation 
(Gross and others, 1949). Examination of infant’s 
aorta showed this material to be tough, elastic, and 


readily sutured, and it was also considered probable ~ 


that this vessel, owing to its relative thinness, would 
be nourished more effectively from the blood flowing 
through it and also from the tissues surrounding it. 
If this is so it might not suffer the necrosis of the 
central layers of the media noted in adult arterial 
grafts, although the necrosis does not appear to be 
of sufficient extent to result in significant dilatation 
of these vessels. Further, it was felt that the anti- 
genic properties of infant’s aorta might not be so 
important as the adult vessels perhaps are, and 
finally stillborn infant’s aorta is more readily avail- 
able than are vessels from healthy young adults. 
The following case illustrates a popliteal aneu- 
rysm successfully treated by preliminary lumbar 
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sympathectomy followed by excision of the sac and 
reconstitution of the blood-flow in the main vessels 
by means of a preserved graft of infant’s aorta. 


CASE REPORT 


S. C., a 44-year-old carpenter, was admitted with the 
history of having been struck behind the right knee by 
the starting crank of his motor cycle eighteen months 
previously. Transient soreness and stiffness of the knee 
rapidly cleared. While mixing cement ten months prior 
to admission he was seized by a sudden severe pain 
behind the right knee. This pain radiated upward and 
downward, but the patient denied any colour changes, 


FiG. 510.—Arteriogram on tenth post-operative day, 
showing graft in situ. 


undue coldness, or loss of sensation in the foot. The 
pain persisted, and six months before admission a pul- 
sating mass was noted behind the knee, and this gradually 
increased in size and was accompanied by a throbbing 
pain which was worse at night. 

He gave a history of syphilis in 1940, for which he 
had treatment, but the full course was not completed 
owing to his leaving the district. 

On EXAMINATION.—He was a ruddy complexioned, 
well-built, healthy adult looking older than his years. 
General examination was negative. B.P. 110/76. Heart- 
sounds were clear and closed, with no evidence of cardiac 
enlargement. Pupils reacted to light and accommodation. 
All reflexes were present and normal. The left leg was 
normal in all respects. 

The right leg was 2 cm. greater in circumference in 
the calf and 1 cm. at the ankle than was the left. There 
was no evidence of pitting edema. An ovoid pulsating 
symmetrical tumour about § cm. in diameter was present 
in the popliteal fossa. This mass decreased in size and 
ceased pulsating when the femoral artery was obliterated 
at the groin. Motor power and sensation were normal, 
but there was slight limitation of flexion of the knee. 
The only pulse palpable distal to the aneurysm was the 
posterior tibial (Figs. 507, 508). 
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Blood serology, on two occasions, showed a doubtful 
Wassermann and a positive Kahn. Plain radiography 
of the right knee-joint showed a 5-cm. ovoid mass in the 
popliteal fossa, but no evidence of bone destruction or 
vascular calcification. An arteriogram revealed a popliteal 
aneurysm (Fig. 509). 

OPERATION.—Following a lumbar sympathectomy, 
performed four weeks previously, the right popliteal fossa 
was explored through a midline posterior incision, as it 
was considered a medial approach offered greater hazard 
to important collaterals. A fusiform aneurysm was found 
and dissected with the utmost care to keep close to the 


JOURNAL OF SURGERY 


but just when exploration was deemed necessary the pai: 
suddenly disappeared, sensation returned, the cyanosi 
rapidly faded, and over the next four days the swellin,; 
subsided and the only evidence of this episode of presum 
ably deep venous thrombosis was a few dilated vein 
over the anterior aspect of the leg. For such an inciden 
to occur in a fully heparinized patient, and one who ha 
been sympathectomized, is another problem. 

On the tenth post-operative day an arteriogram wa 
performed (Fig. 510). The patient was discharged ambu. 
lant three weeks after the graft was inserted, and wher 
last seen at the follow-up clinic eight weeks after thx 


sac wall, and excised together with the popliteal vein, to -'-operation his only complaint was some swelling of the 
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Fic. §11.—Plethysmographic tracing, together with body temperature and great toe temperature. 


which it was intimately adherent. The circulation was 
controlled by a clamp on the proximal cut end of the 
popliteal artery, and no tourniquet was used. There 
was a 10-cm. defect remaining between the two ends of 
the popliteal artery and this was bridged by a preserved 
(four days) infant’s aorta and an end-to-end anastomosis 
performed with arterial silk. On release of the clamps 
immediate pulsation occurred in the graft and the posterior 
tibial pulse became palpable too. The patient was 
heparinized within four hours of the completion of the 
operation and the immediate post-operative course was 
uneventful. The previously absent dorsalis pedis pulse 
was readily felt on the third post-operative day and both 
it and the posterior tibial pulse remained of good volume 
thereafter. 

PRoGRESS.—On the seventh post-operative day the 
patient was suddenly seized by a severe pain in the right 
calf and the foot became cold and numb. Examination 
showed the leg and foot to be swollen, cyanosed, and 
cold, with a tense shiny skin, and there was diminished 
sensation of the toes. The posterior tibial pulse was 
present and normal and the dorsalis pedis pulse was 
present but markedly diminished. In spite of the 
administration of morphine and elevation, the condition 
of the limb deteriorated rapidly over the next four hours, 


foot and ankle which was controlled by an elastic band- 
age. The dorsalis pedis and posterior tibial pulses were 
present and of good volume. 

Plethysmographic studies were done on the patient 
and showed the characteristic fall after lumbar sympa- 
thectomy (Lynn and Barcroft, 1950), but maintenance of 
the pre-operative blood-flow through the foot (Fig. 511) 
following the operation. 

PATHOLOGICAL REPORT (Dr. A. G. E. Pearse) (Fig. 
§12).—The aneurysm when fixed measured 55 x 40 
x 25 mm. and its thickened wall was covered on the 
intimal surface by a layer of pale-coloured thrombus. 

Microscopically, all the signs of active syphilitic 
arteritis were present. In the thickened adventitial coat 
the vasa vasorum showed severe endarteritis. The 
muscle and elastic layers were broken up and replaced 
by vascular granulation tissue, predominantly infiltrated 
by lymphocytes and plasma cells, with areas of necrosis 
and giant-cell reaction. No spirochetes could be found 
in Levaditi preparations, but this finding does not 
exclude active syphilis. 

Fig. 512 A is a photomicrograph illustrating the con- 
dition of the vasa vasorum in the adventitial coat. Within 
the internal elastic lamina of these vessels intimal prolifera- 
tion is marked. 


j a 
40% 
: 
| | 
| 
: ROOM TEMPERATURE ' = 
: 
5 : 7 
! 
ms 
: 
by 
5 nls de 
J = 
Al 
BI 

Bi 

S 

of 
ve 

I 

ir 

| al 
Ci 

re 

d 


BRONCHIAL 


The second photograph (Fig. 512 B) illustrates the 
vedial coat of the wall of the aneurysm. The broken 
astic fibres are distinguished by their refractile quality 
id the muscle layers have been entirely — by 
iaracteristic syphilitic granulation tissue. 


SUMMARY 


A case of popliteal aneurysm of luetic origin is 
eported in which a successful result was obtained 


FIG. §512.—Photomicrographs of sections of the aneurysm (see text). 


by means of preliminary lumbar sympathectomy, 
followed by excision of the aneurysm and its parent 
popliteal segment, with replacement of the entire 
defect with a preserved graft of infant’s aorta. 
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BRONCHIAL ‘ADENOMA’ TREATED BY LOCAL RESECTION 
AND RECONSTRUCTION OF THE LEFT MAIN BRONCHUS 


By A. L. D’ABREU anp S. J. MACHALE, BIRMINGHAM 


SURGICAL procedures in the treatment of ‘ adenoma ’” 
of the bronchus have not been systematized uni- 
versally. Between Evarts Graham’s (1947) prefer- 
ence for total pneumonectomy, and the choice of 
piece-meal bronchoscopic resection in some patients 
Rabin and Neuhof, 1949; and others), lies the 
opinion that lobectomy should suffice for a potentially 
malignant tumour which, though occasionally involv- 
ing lymphatic glands, does not proceed constantly 
along the lines characteristic of true bronchial car- 
cinoma. Our own indecision is reflected in the 
recent treatment of 9 bronchial adenomata, 3 being 
dealt with by pneumonectomy, § by lobectomy, and 


1 by a resection of the bronchus. Bronchoscopic 
removal offends the rules governing the treatment 
of a potentially malignant tumour and leaves un- 
resected the large extrabronchial portion of the 
adenoma that commonly grows out into the lung 
parenchyma (see Fig. 514). Although these 9 patients 
are well, the prognosis cannot be assessed at this 
early stage and it must be said that in one of the 
pneumonectomy cases the lymphatic glanc's near the 
tumour had been invaded by metastases. 

Believing in general that lobectomy is the wisest 
treatment for bronchial adenoma, we expose our- 
selves to the charge of surgical foolhardiness in 
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presenting an account of a local resection of the 
tumour, but the suitability of this particular patient 
and the clinical findings may excuse the programme 
that was followed. The chief reason for presentation 
is the demonstration that resection and end-to-end 
suture of a bronchus can be executed without the 
development of bronchostenosis. 

Belsey (1946) and Rob and Bateman (1949) have 
resected the trachea with full restoration of the air- 
passage, and the torn bronchus has also been repaired 


Fic. 513.—The pre-operative radiograph. The left lung is 
aerated normally. 


(Griffiths, 1949). In this patient continuity of the 
left main bronchus stem was re-established after 
wide resection followed by immediate suture. 

Crafoord (1949), in contributing to the discussion 
on “‘Adenoma of the Bronchus ”’, at the 28th Annual 
Meeting of the American Association for Thoracic 
Surgery, 1948, favoured surgical measures less radical 
than pneumonectomy and reported a radical local 
excision of the tumour, the affected area of the 
bronchial wall having been resected with its extra- 
bronchial extension: the bronchus was repaired by 
suture and a post-operative tendency to bronchial 
stricture, after several dilatations, seemed to dis- 
appear. He described a patient treated by Price 
Thomas in the same way who was completely well, 
with a fully functioning lung, two years after opera- 
tion, and performing the air duties of a Royal Air 
Force pilot. A further account supporting the value 
of local resection has been given by Bjork (1949) 
from Professor Crafoord’s clinic. 


CASE REPORT 


Mrs. H. R., aged 48, in September, 1948, came to 
the Birmingham Anti-tuberculosis Centre because she 
had been coughing up blood at two-monthly intervals 
since August, 1946, and because a brother had died of 
pulmonary tuberculosis in 1938. Her general condition 
was good, there were no abnormal physical signs, and 
the straight chest radiograph was normal (Fig. 513). 
Bronchoscopy showed a vascular tumour arising from 
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the left main bronchus just below the opening of the le! 
upper-lobe bronchus and situated on the posterior wall 
the patient, a nervous apprehensive woman, refused t 
undergo any treatment at that time. Hemoptysis, how . 
ever, continued, and a further bronchoscopy in May 
1949, showed an enlargement of the tumour, which no, 
reached to the lower edge of the upper-lobe bronchus 
From the bronchoscopic appearance it was clear that lef 
lower lobectomy would not enable a margin of bronchia 
wall sufficiently wide to be excised without producin; 
serious encroachment on the upper-lobe bronchus, anc 
a transpleural resection of the affected bronchial wai 
was considered to be safer than attempted bronchoscopi: 
removal and less mutilating than a pneumonectomy whic! 
the patient was unwilling to accept. , 
AT OPERATION (May 23).—Intratracheal cyclopropan« 
anesthesia (Dr. M. Galbraith). The chest was openec 
by the classical posterolateral thoracotomy approacl 
through the bed of the resected left fifth rib; ther 
were no pleural adhesions and the lung was norma’ 
except in the region of the left main-stem bronchus 
When the upper lobe was displaced and held forwards 
the loose areolar tissue around the left main bronchus 
was freely opened and its posterior wall fully displayed : 
a tumour was present, the main mass of which lay opposite 
the opening of the left upper-lobe bronchus ; the tumour 
had eroded the brenchial wall and the main mass of it 
was indeed extrabronchial (Fig. 514). The neoplasm was 
about 2 cm. long in the vertical and 1-5 cm. in the hori- 
zontal direction. The left pulmonary artery and its 
upper lobe branches were isolated, freed, and encircled 
with broad linen tapes through which retraction could 
be applied. The bronchus was cleared of loose tissue 
before it was opened above the tumour mass. When 
the lips of the bronchial incision were retracted the lower 
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Fic. §14.—The portion of resected bronchus and tumour : the 
main mass of the adenoma is extrabronchial. 


edge of the tumour was seen just above the divisions of 
the lower-lobe bronchus. The entire thickness of the 
bronchus wall containing the tumour was excised, leaving 
a minute strip on the anteromedial wall. An end-to-end 
anastomosis, using linen thread sutures, was done between 
the upper and lower ends of the bronchus, which was 
then covered by a pedicled flap fashioned from the 
parietal pleura. The chest was closed in layers without 
drainage after the lung had been fully re-inflated. During 
the re-inflation process no air leaked from the anasto- 
mosis line. 

CONVALESCENCE.—This was without incidents and the 
lung remained fully re-expanded and the patient was out 
of bed on the tenth day. 

Bronchoscopy a month after the operation showed 
the carina and left main-stem bronchus as far as the 
upper-lobe bronchus to be normal; the lower-lobe 
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BENIGN CHONDROBLASTOMA OF BONE 


ronchus was narrowed to about a third to a half of its 
ormal size; the narrowed area was covered by intact 
ormal mucosa. It was considered unwise to pass the 
ronchoscope farther than this point of narrowing, but 
suction tube passed on into the lower lobe produced 
o bleeding. 

Her condition twenty-five months after operation is 
atisfactory. The hemoptysis has ceased, the left lung is 
ully expanded, and there are no abnormal physical signs ; 
he present radiograph is almost within normal limits 
Fig. §1§). On Jan. 5, 1950, a follow-up bronchoscopy 
howed the lower-lobe bronchus to appear wider than 


Fic. 515.—A_ radiograph of the chest six months after 


operation. The heart is —~ eae to the left a little, but 
the lower lobe is well aerated. 


at the last examination, the lumen being two-thirds of 
normal size. There was no bleeding on passage of the 
suction tube. 

PaTHOLOGY.—Dr. W. St. C. Symmers, of the Depart- 
ment of Pathology, University of Birmingham, reported 
on this tumour as follows: ‘‘ The section shows that this 
tumour has the trabecular and solid alveolar structure 
of one type of so-called bronchial adenoma with a little 
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acinus formation. In some respects it resembles certain 
adenomatous growths of the salivary glands and appears 
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Fic. 516.—The histological appearance of the tumour. 


to be of bronchial gland origin. Its margins are ill 
defined and the tumour is undoubtedly ‘ locally malig- 
nant.’” (Fig. 516.) 


SUMMARY 


It is not suggested that bronchial resection is 
often the correct treatment for bronchial adenoma, 
but for reasons possibly peculiar to this particular 
patient local removal of the bronchial wall together 
with the extrabronchial tumour formation gave a 
satisfactory result. End-to-end anastomosis of the 
bronchus was followed by rapid healing, with an 
intact mucosal covering. The bronchus remains 
smaller than normal, but there is no clinical or 
radiological evidence of stenosis. 
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BENIGN CHONDROBLASTOMA OF BONE 
By W. G. FRANCE, LEeEps 


Our knowledge of benign chondroblastoma of bone 
is due largely to reports of American surgeons and 
pathologists. In view of the rarity of references in 
British literature, the following case is considered 
worthy of notice. 


CASE REPORT 


D. T., a tea packer, aged 17, presented himself com- 
plaining of a continuous aching pain in the right shoulder 
of two years’ duration. 

On EXAMINATION.—There was slight wasting of the 
muscles around the right shoulder; abduction and 


external rotation were each limited in their final range 
by 10-20%. 

X-ray examination (Fig. §17) showed an oval, localized 
area of rarefaction 1-14 in. in diameter in the outer two- 
thirds of the upper humeral epiphysis. Scattered through- 
out the area were small patches of increased density, 
giving a mottled appearance. The articular surface 
appeared to be intact but the metaphysis was invaded. 
A thin, circumferential layer of dense bone was evident 
towards the inner aspect of the tumour. 

A biopsy was done, a small portion of tumour being 
removed by an approach through the delto-pectoral 
groove. The pathologist reported as follows :-— 
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Fic. 517.—Radiograph of right shoulder. 


Fic. 518.—Section of biopsy tissue. A loose arrangement 
of polygonal and — cells is seen, in which are many giant 
multinucleated cells of osteoclast type. Irregular islets of 
chondroid tissue are shown and these include cells which are 
coming to resemble chondrocytes. The margins of the 
chondroid masses are ill-defined except where they are out- 
lined by rows of chondroblasts. (H. & E.) (x 90.) 


_ Fic. 520.—A, Section of intramedullary tumour (operation specimen). The e areas are primitive cartilage. Elsewhere the 
highly cellular stroma is composed of polygonal and spindle-shaped tumour cells. There are no giant cells in this part of the 
tumour. (N.C.) (x 40.) B, Another part of the tumour removed at operation. This is a less cellular area in which large masses 
of chondroid tissue alternate with collagen-forming fibroblastic tissue. The primitive polygonal chondroblasts and occasional giant cells 
are seen only in proximity to the chondroid masses. (H. & E.) (% §0.) 
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“Two substantial portions of tissue are presented 
or examination. The lesion is an unusual type of neo- 
lasm. It is composed partly of neoplastic cartilage with 
alcification in the centre of many of the cartilaginous 


Fic. §21.—Photographs of the patient 
fifteen months after operation showing range 
of active abduction and rotation. 


islets or alongside them, partly of highly 
cellular tissue of indeterminate character, 
with, in places, large collection of osteoclast- 
like giant cells. The irregular character of 
many of the cells in these cellular areas, 
often with giant hyperchromatic nuclei, is 
strongly suggestive of malignancy and many 
of the blood-vessels here are mere endo- 
thelial tubes, even some of considerable 
size. In some of the calcified areas, bony 
transformation is taking place. The appear- 
ances closely resemble those of the tumour 
described by Jaffe and Lichtenstein (1942) 
as benign chondroblastoma of bone. On 
general histological grounds I should have 
thought that this tumour was a malignant 
one, though showing substantial differen- 
tiation and not necessarily of the highest grade of 
malignancy.” (Fig. 518.) 

In view of the results secured by previous writers, 
treatment by some form of local operation was decided 
on. The decision upon curettage or local resection was 
left until the tumour was exposed at operation. 

AT OPERATION.—On Oct. 29, 1948. the head of the 
humerus was exposed through Henry’s incision. The 
tumour tissue, consisting of grey pultaceous material with 
reddish-brown areas, was curetted, leaving a large defect 
in the head of the humerus and a very thin shell on the 
upper articular surface. It was decided to resect the head 
of the humerus ; this being done, the rotator muscles were 
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reimplanted into the humeral stump after the method of 
L. Jones (1942). The arm was immobilized on an aero- 
plane splint for six weeks after operation in a position of 
80° abduction and mid-rotation. 


PATHOLOGICAL REPORT ON THE SPECIMEN.—There is 
a large cavity 1 in. by 14 in. occupying the greater part 
of the head of the humerus. The articular cartilage is 
well preserved. The metaphysis has been invaded to- 
wards the middle of the neck (Fig. 519). Sections were 
taken from the contents and from bone removed or 
broken from the outer wall of the cavity. The descrip- 
tion of the biopsy applied equally to the tissue now 
examined. The tumour seems to have been completely 
removed. The limits of the cellular growth within the 
bone are well defined histologically, and although the 
tumour has a malignant aspect they are similar to those 
described as benign chondroblastoma (Fig. §20). 


\ 
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PROGRESS.—The patient was seen fifteen months 
later. He had returned to his former employment ; 
there were no clinical or radiological signs of recurrence. 


FIG. §22.—Radiograph fifteen months after operation. 


Function of the shoulder is illustrated in Fig. 521. A post- 
operative radiograph (Fig. 522) shows the subcoracoid 
position of the stump of the humeral shaft. 


DISCUSSION 


Histogenesis.—There are two types of cell in 
these tumours which have specially attracted the 
attention of pathologists—primitive cartilage cells 


No. AGE 
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Table I.—SUMMARIZING REPORTED CASES OF BENIGN CHONDROBLASTOMA 


AUTHOR OF Sex 


Average Range 


SURGERY 


Ewing (1928) was the first to point out some c° 
the special features of this type of tumour, suggestin.- 
the name “ calcifying giant-cell tumour ”’. Codmai: 
(1931), as a result of studying the Bone Sarcom 
Registry of the American College of Surgeons. 
extracted and published 9 cases of what he calle 
epiphysial chondromatous giant-cell tumours 
He regarded these tumours as atypical giant-cel 
tumours. The microscopical appearance he des. 
cribed as being “chiefly distinguished by th« 
presence of peculiar epithelioid cells which merg« 
into a low-grade type of cartilage on the one hanc 
and into cells of the tumour on the other. Some- 
times the newly formed cartilage forms the bulk o! 
the tumour, and sometimes a tissue indistinguishable 
from giant-cell tumour occupies most of the space. 
Sometimes there is a deposit of calcium in the 
cartilage and new-bone formation”. Jaffe and 
Lichtenstein (1942) reported a further 9 cases with 
detailed histological studies. They came to the 
conclusion that these tumours are benign and arise 
from primitive cartilage cells, hence their term 
‘benign chondroblastoma’. They strongly refute 
the idea that the tumour is of the giant-cell variety, 
stating that the giant cells usually occur in clumps 
in areas of necrosis, hemorrhage, or chondroid 
organization, and they are rather larger than tumour 
giant cells. Coley and Santoro (1947) and Copeland 
and Geschickter (1949) agree with Jaffe and Lichten- 
stein on the histogenesis, as a result of a study of 
8 and 10 cases respectively. Willis (1948), on the 
other hand, favours Codman’s original view that 
these tumours are cartilaginous variants of osteo- 
clastoma. In one such tumour he has seen “ gentle 
transitional forms between typical cartilage and areas 
of giant-cell tumour ”. This he thinks supports the 
view that “ proliferating chondroblasts and osteo- 
clasts are related and mutually interconvertible ”’. 

Clinical Features.—The tumour is most com- 
mon in males in the second decade. A complaint is 
made of pain and perhaps some stiffness in the region 
of the affected epiphysis of a number of months’ 
duration. The lesion starts in relation to an 


DURATION 
OF EPIPHyYSIS TREATMENT FOLLOW-UP 
SYMPTOMS AFFECTED 


16°8 yr. 


12-24 yr. 


No recurrence 
34-14 yr. (aver- 
age yr.) 


12-7 mth. 


Upper humeral 
(average) 


Curettage 3 
Excision 1 
Resection 3 


Irradiation 2 


Jaffe and Lichtenstein 9 


All males 
(1942) 


15'S yr. 


13-17 yr. 


No recurrence 
mth.-§ yr. 
(average 2 yr.) 


Not stated | Upper humeral 1 
Lower femoral 4 
Upper tibial 3 

Lower tibial 1 


Curettage § 
Excision 2 
Irradiation 2 


Copeland and Geschickter 10 
(1949) 


Not stated | Not stated | 10-24 yr. 


1-16 mtb. 


Upper humeral 5 
Lower femoral 3 
Upper tibial 1 
Lower radial 1 


Curettage 3 
Curettage and 
irradiation 2 
Amputation 2 
Irradiation and 
resection I 
Biopsy and 
irradiation 2 


Over § yr. 


with areas of calcification here and there, and giant 
cells. To this fact we owe the disagreement on 
histogenesis. 


epiphysial line, not necessarily the upper humeral one, 
as suggested originally by Codman. Most authori- 
ties state that the lesion commences in the epiphysis 


j 
h 
a 
| — 
ul 
| 
t 
Codman (1931) 
9 6 males | 


1S 


SOFT TISSUES 


and often spreads through the cartilage plate to in- 
volve the metaphysis. Copeland and Geschickter 
1949) state that at the earliest stage of growth, the 
cumour is usually in the metaphysis, and that involve- 
ment of the epiphysis occurs later. Jaffe and 
Lichtenstein take the opposite view and show an 
X-ray picture of an early case where the lesion is 
confined entirely to the lower femoral epiphysis. 

The X-ray picture presents a characteristic round 
or oval area of rarefaction with mottling, the latter 
being due to areas of calcification. The tumour is 
sharply defined by a dense, narrow vein of endosteal 
bone. In Jaffe and Lichtenstein’s series the diameter 
ranged between 3 and 6 cm., and in one case the 
articular cartilage was destroyed in one area adjacent 
to the tumour. 

Diagnosis.—The usual giant-cell tumour may 
cause difficulty in diagnosis. It is commonest in 
the third decade, in contrast to chondroblastoma, 
which is commonest in the second decade. Where 
the epiphysis is not fused, giant-cell tumour is con- 
fined to the metaphysis (Willis, 1948). " Finally, the 
characteristic X-ray changes of chondroblastoma and 
the result of biopsy will serve to establish a diagnosis. 

Treatment.—The results of treatment certainly 
lend support to the benign nature of the tumour. 
In all series of cases treatment by curettage, excision, 
resection, or deep X rays was equally successful in 
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eradicating the tumour during the period of follow- 
up (Table I). 


SUMMARY 


1. A case of benign chondroblastoma is reported, 
and evidence that these tumours are definite clinical 
and pathological entities is presented. 

2. The previous literature is summarized. 

3. Treatment by some form of local operation 
would seem to be adequate. 


I wish to thank Dr. D. H. Collins for the patho- 
logical report, and Mr. R. Broomhead for permission 
to publish the case. 
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SOFT-TISSUE INVOLVEMENT IN MULTIPLE MYELOMATOSIS 
| By T. G. I. JAMES anp E. A. TURNER 


CENTRAL MIDDLESEX HOSPITAL, LONDON 


MULTIPLE myelomatosis may present a variety of 
clinical pictures. A spontaneous fracture, the onset 
of paraplegia, or the appearance of soft swellings in 
the skull, or other flat bones, may draw attention to 
the disease, although generalized bone pains with 
progressive asthenia and anemia are more charac- 
teristic. In 30 cases that have been observed at this 
hospital the disease has appeared in one or other of 
these forms and macroscopically it has been restricted 
to the skeletal structures. It is unusual for a patient 
to present with extraskeletal lesions, and it is for this 
reason that an account is given of the following case. 


CASE REPORT 


M. P., a healthy looking woman of 66, complained of 
a swelling in the region of the left parotid gland of three 
weeks’ duration, associated with numbness of the left 
side of the tongue and jaw and enlargement of the upper 
cervical lymph-glands on that side. A soft painless mass 
on the back of the skull had been present for four months 
but had caused no anxiety until the appearance of the 
other swellings (Figs. §23, 524). 

The clinical features suggested at first a carcinoma of 
the parotid gland with cervical lymph-node metastases. 
The characteristics of the swelling at the back of the 
head indicated an extensive metastasis in the skull and 
with obvious involvement of the mandibular division of 
the trigeminal nerve it was probable that more than one 
area was involved. Radiological examination showed an 
extensive erosion of the skull at the site of the swelling 
with numerous small punched-out areas scattered through- 
out the vault (Fig. 525), while similar areas were present 


in the mandible. X-ray examination of the chest showed 
a pathological fracture of the sixth rib on the right side. 
These were the only skeletal abnormalities. The radio- 
logical appearances favoured a diagnosis of multiple 
myelomatosis, but involvement of the parotid gland and 
the adjacent cervical lymph-nodes was puzzling, and a 
biopsy of one of the lymph-glands was therefore under- 
taken. Histology (Figs. 526, 527) showed replacement of 
the medullary substance of the gland by strands and 
alveoli of large cells, mostly with eccentric nuclei and 
juxtanuclear halos. The appearances were characteristic 
of a plasmocytoma. Sternal puncture confirmed this— 
the marrow containing typical myeloma cells with large 
spherical mitochondria and many mitoses. 

Stilbamidine combined with radiotherapy had no effect 
on the course of the disease. Before death—seven months 
after the appearance of the initial tumour—the soft-tissue 
swellings had increased considerably in size. A right 
homonymous hemianopia with papilledema and other 
signs of increased cerebrospinal pressure indicated an 
intracranial extension of the skull mass. No Bence- 
Jones protein was found in the urine after numerous 
examinations. Radiological examination before death 
showed involvement of other ribs, together with the 
dorsal spine. 

At autopsy, the left parotid salivary gland appeared 
to be completely replaced by a diffuse fleshy tumour. 
The mass in the left side of the occipital bone wa; about 
the size of a tangerine and extended intracranially, com- 
pressing the underlying gyri, but the dura was intact. 
Enlarged lymphatic glands in the superior medi«stinum 
formed a sausage-shaped mass around the arch of the aorta. 

The pancreas was almost completely replaced by 
tumour tissue, the lymph-glands around the heac of the 
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pancreas being similarly involved. Both Fallopian tubes 
were greatly enlarged by a thickening of the wall, the 


Fic. §23.—Showing swelling in region of left parotid gland. 


diameter measuring 2cm. The suprarenal glands showed 
infiltration of the glandular tissue, the infiltration extend- 
ing into the surrounding fat. The spine, the skull, and 


FIG. §25.—Radiograph showing multiple lesions in skull. 


the ribs were the only skeletal structures showing macro- 
scopical evidence of the disease. 

There was no macroscopical or microscopical evidence 
of involvement of the liver, spleen, lungs, or kidneys. 
Histological examination of the parotid gland showed 
that the infiltration was actually outside the gland, 


forming a thick pad between the gland and the under- 
lying muscle (Fig. 528). 


Fic. §24.—Showing swelling in occipital part of the skull. 


Section of the pancreas showed diffuse infiltration 
with myeloma cells—only a little pancreatic parenchyma 
could be seen. The suprarenal glands showed a few foci 
of infiltration, but the fatty tissue of the capsule was 
extensively infiltrated. The wall of the Fallopian tubes 
showed myelomatous infiltration throughout. 


COMMENT 


In the majority of cases of multiple myelomatosis 
the tumour is restricted to skeletal structures. Even 
when the bones appear to be completely riddled 
with myeloma, it is rare for gross foci to be found in 
soft tissues. Microscopical studies, however, will 
often show infiltration of some organs, particularly 
those related to the hemopoietic system—the spleen, 
the liver, and the lymph-glands. Geschickter and 
Copeland (1928), in their analysis of 13 cases of their 
own and of all the available cases reported in the 
literature since 1848 (in all a series of 425 cases), 
showed that visceral metastases, either macroscopical 
or microscopical, were present in about 25 per cent. 
They found that in several instances of visceral 
metastases, bone-marrow involvement was not prom- 
inent. Bayrd and Heck (1947), however, reviewing 
83 proved cases of multiple myeloma from the Mayo 
Clinic, do not mention involvement of viscera. 

Lichtenstein and Jaffe (1947), in 35 cases, en- 
countered extraskeletal tumours in only 2, and in I 
of these myeloma cells had been detected in blood- 
smears during life. There was a solitary circum- 
scribed focus of myeloma 0-5 cm. in diameter in the 
liver. In the second case, lymph-glands along the 
aorta, in the mesentery, and around the pancreas, 
were extensively involved. 
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Mallory (1936) cited a case in which a single the cells are indistinguishable morphologically from 
metastatic nodule was found in a lungand another in the marrow tumours, the clinical features and 


= 


FIG. 5§26.—Histological eae of cervical lymph-gland. FIG. §27.—Histological “me of cervical lymph-giand. 
x “6. x 
a bronchial lymph-gland. Pulmonary metastases have im 
been noted also by Batts (1939), Carlisle (1938), and Bi 


Piney and Riach (1931), the last-named also describing 
nodules in the heart and in the head of the pancreas. 
Involvement of the pancreas and duodenum by 
myelomatous deposits may cause intestinal obstruc- 
tion, and this may be a presenting feature, as in the 
case described by Hefferman (1947). Deposits in 
the spleen, the liver, and abdominal lymph-glands 
are more commonly described—Churg and Gordon 
(1942), Patek and Castle (1936). Carlisle, and Piney 
and Riach have described involvement of the supra- 
renal glands, while Newns and Edwards (1944) have 
described the finding of a circumscribed rounded 
tumour 4 cm. in diameter replacing the lower pole 
of a kidney and bulging into the renal pelvis. 

Kirshbourn (1947), reviewing 16 cases of mul- 
tiple myelomatosis admitted to the Cook County 
Hospital, found visceral metastases in only 2 cases. 
The organs involved were as follows: both testicles, 
pancreas (2 cases), liver, and right adrenal. Ulrich 
(1939) described an interesting case in which testicu- 
lar involvement was the presenting feature—both 
testicles being involved. Cutaneous involvement has 
been described by Duvoir and his associates (1938) 
and by Piney and Riach (1931), while involvement 
of the gastro-intestinal tract has been described by 
Carlisle (1938) and others. 

Involvement of the tonsils and the nasopharynx 
may be a feature of the disease. Hellwig (1943) FIG. $28.—Histological appearance of the parotid gland 
gives an excellent review of 127 cases in which — Sook 7 he cells between the gland and 
myeloma-like tumours affected the upper respira- 
tory passages or the conjunctiva. It is probable that completely different behaviour exclude them from 
this type is a separate tumour entity, for though the group now under discussion. 
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It is clear from this résumé that any organ in the 
body may be involved in multiple myelomatosis, and 
that involvement of extraskeletal tissue may be a 
dominant feature. 

It is probable that myelomatosis is of multifocal 
origin, and the relatively frequent involvement of the 
liver, spleen, and lymph-glands—all tissues related 
to the hemopoietic system—suggests, as Willis (1948) 
has stated, that it is a ‘system’ disease. Involve- 
ment of other organs, however, indicates that though 
myelomatosis may have a widespread origin in hemo- 
poietic tissues, metastatic dissemination does occur. 


Thanks are due to Dr. G. Discombe and Dr. W. 
Pagel for their help with the biochemical and patho- 
logical investigations, and to Mr. A. G. Booker and 
Mrs. B. V. Burnett for the photographs. 
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HERNIATION of abdominal viscera through the dia- 
phragm into one or other pleural cavity following 
stab wounds and industrial accidents is not un- 
common in the native population of Johannesburg. 
The following case, however, in which the stomach, 
transverse colon, and part of the jejunum were found 
at operation lying inside the pericardium is con- 
sidered worthy of note as a frank rarity. The diag- 
nosis was not made before operation. We have been 
able to trace only 9 cases previously reported. 


CASE REPORT 


J. M., No. 16008, a Zulu night-watch boy, aged 
48 years, was admitted to the Thoracic Surgical Unit at 
Baragwanath Hospital on July 13, 1949. He said that 
he had been vomiting all solid food for a week and every- 
thing taken by mouth, even water, for one day. He had 
been hiccupping continually for a week and had absolute 
constipation. Since an accident one year previously, 
when he received a heavy blow in the lower part of his 
chest on the right side, he had noticed periodic episodes 
when food seemed to ‘stand’ in his epigastrium and 
there were gurgling sounds, after which he vomited all 
he had taken. These transient discomforts he had 
endured and continued his full work, although he com- 
plained that he had lost 20 lb. in weight over the year 
and felt weak. On systematic questioning he said that 
recently he had noticed breathlessness and palpitation 
on exertion. There was no complaint of pain. 

ON EXAMINATION.—The patient was hiccupping 
constantly but did not appear to be in pain. His tongue 
was dry and furred and his eyes were sunken. Small 
testes and a female distribution of fat were noted. The 
temperature (axilla) was 97°4° F., the blood-pressure 
110/85 mm. Hg, and the pulse-rate 84/min. and regular. 
The jugular veins were moderately dilated and pulsating. 


HERNIATION OF THE STOMACH, TRANSVERSE COLON, AND 
A PORTION OF THE JEJUNUM INTO THE PERICARDIUM 
By G. R. CRAWSHAW 


FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF THE WITWATERSRAND, AND THE THORACIC SURGICAL UNIT, 
BARAGWANATH HOSPITAL, JOHANNESBURG 


Heart-sounds could not be heard and the apex beat was 
not palpable. On respiration the chest moved well and 
symmetrically ; the percussion note and air entry seemed 
everywhere normal. The abdominal wall was lax and 
obese, but moved freely. Deep tenderness was elicited 
in the left hypochondrium. There was no distension, 
guarding, or palpable.mass. Bowel sounds were normal 
in quality, frequency, and volume. Rectal examination 
showed no abnormality. The central nervous system 
exhibited no sign of disease. The urine was concen- 
trated, highly acid, and contained a trace of albumin. 
Radiographs of the abdomen were taken and revealed 
gas shadows in the region of the left side of the heart 
shadow (Fig. 529). It was not appreciated at the time 
that the picture is in fact that of a distended pericardium. 
Unfortunately no lateral view was taken and the radiologist 
proceeded to give the patient barium cream to swallow, 
whereupon the pictures reproduced in Figs. 530, 531 
emerged, and it was apparent that the stomach was 
twisted in its long axis and herniated into the thorax. 
Vomiting and epigastric pain followed this manceuvre 
and it was decided that operation should not be delayed. 

AT OPERATION.—The chest was opened on the left 
side through the seventh intercostal space. Collapse of 
the lung revealed an unexpectedly normal appearance 
until peristalsis was observed under the pericardium and 
the precise diagnosis became clear. The pericardium 
was opened and a small amount of straw-coloured fluid 
escaped. The great omentum was adherent to the 
parietal pericardium in front of the right ventricle and 
the media of the stomach, part of the transverse colon, 
and part of the jejunum lay below and behind the heart, 
having entered the pericardium through an oval defect 
14 in. by 1 in. which lay with its long axis in an antero- 
posterior direction. The defect was slightly to the left 
of the midline and abutted on neither the sternal nor the 
vertebral attachments of the diaphragm. Its edges were 
rolled and fibrous. There were light adhesions of the 
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HERNIATION OF ABDOMINAL VISCER&A 


‘iscera to the edges of the defect, but no hernial sac. 
Che greater part of the omentum was cut away from the 
olon and used, together with a strip of fascia lata, to 
lose the defect after the abdominal viscera had been 
eturned to their rightful situation. The left lobe of the 
iver was seen to be normal in size and shape. The 
»hrenic nerve was crushed and the chest closed without 
irainage. 

PROGRESS.—The subsequent progress of the patient 
vas uneventful. No aspiration of the chest was necessary, 
. small effusion on the left being allowed to absorb. 


Fic. 529.—The outline of a distended pericardium can 
pe <ooh and within it gas shadows beyond the left border 
of the heart. 


The patient left hospital quite well and taking a full diet 
on Aug. I, and returned at once to work. 

He was last seen on March 10, 1950, with no com- 
plaints and having gained 12 lb. in weight since the 
operation. Under the X-ray screen one can see that 
the left leaf of the diaphragm is still paralysed and moves 
paradoxically. There is faint shadowing in the left lower 
chest, due, in all probability, to residual pleural thicken- 
ing. Clinically there is a somewhat dull note to per- 
cussion in this area but good air entry. Barium swallow 
shows the stomach occupying a normal site. His blood- 
pressure is 115/65. 


DISCUSSION 


Peritoneo-pericardial diaphragmatic hernia seems 
to be a rare condition in that only 9 previous cases 
have been found in the literature. Ours would 
appear to be the second to have survived surgical 
operation for correction. Previous reports of the 
condition occurring in man come from de Cardenal, 
Grenier, and Bourderon (1903), Martland (1909), 
Keith (1910), Taillens (1934), O’Brien (1939), Casey 
and Hidden (1944), and Wilson, Rumel, and Ross 
(1947). In four of the reported cases evidence that 
the defect was congenital is conclusive, since they 
were infants newly born. The rest were, strangely 
enough, all males, with ages ranging from 47 years 
to 70 years ; yet, of the reporters, only Kei-h mentions 
trauma as a possible aetiological factor. In O’Brien’s 
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case the anatomical details and site of the diaphrag- 
matic defect very closely resemble those of our case, 


Fic. §30.—Barium outlining the cesophagus runs to the left 
on «entering the stomach and pools. 


where the history of trauma was very prominent, 
but he prefers to regard it as a case of ‘ hernia 
diaphragmatica spuria centralis congenita’. Accord- 


ing to Martland a developmental defect leaving a 


FiG. §31.—Barium swallowed re-enters the thorax and out- 
lines the media of the stomach, which is herniated into the 
pericardium. 


peritoneo-pericardial communication must be deter- 
mined by the fifth week of intra-uterine life by the 
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the pleuro-pericardial fold. 


SUMMARY 


A rare type of diaphragmatic defect with hernia- 
tion of abdominal contents into the pericardium is 
. reported. There are 9 similar cases reported. This 

case is the second to survive operation for correction. 
An indication is given of the ways in which this 
condition may arise. The diagnosis of para- 
; cesophageal hernia was made before operation, but 
i we think it justifiable to say that a more precise 
diagnosis might have been made on the following 
signs and symptoms elicited, but not accurately inter- 
preted :— 
1. History of trauma to the chest. 
2. High intestinal obstruction. 
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failure of fusion of the septum transversum and of 


3. Absent heart-sounds and signs of tamponade 
4. Gas shadows in the distended pericardium. 
The case demonstrates the easy access and smoott 

convalescence associated with the thoracic approack 

to diaphragmatic herniz. 
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IN recent years, due largely to the writings of Mair 
(Mair, 1945, 1946, 1948), there has been a revival 
of interest in the use of full-thickness skin-grafts in 
hernial repair. This technique has, however, not 
found general acceptance for two reasons: First, 


FIG. §32. of patient taken in October, 1947, to 
show the gross nature of the incisional hernia. 


POST-OPERATIVE IMPLANTATION DERMOID CYST 
By T. POWELL anp M. R. EWING 


FROM THE DEPARTMENT OF SURGERY, POSTGRADUATE MEDICAL SCHOOL OF LONDON 


there is a not unnatural abhorrence on the part of 
responsible surgeons to use for repair living material 
which is exceedingly difficult to render with cer- 
tainty sterile; and, secondly, a reluctance to bury 
tissue which may continue to grow and to form a 
skin-lined cyst. 

It is the purpose of this communication to put 
on record the discovery of two large epidermoid 
cysts, found at a subsequent exploration, in the 
operation site of an earlier whole-thickness skin 
repair of a hernia. 


CASE REPORT 


The patient, a married woman of 54, was short and 
grossly obese (she weighed over 15 st.) and was com- 
pletely incapacitated by a huge incisional hernia (Fig. 532) 
which no appliance could adequately control. The con- 
dition dated back to an illness at the age of 16, when 
two emergency operations were carried out in rapid 
succession. In 1945 she had two further urgent opera- 
tions for obstructive symptoms, at the first of which a 
Mayo type of repair was made. In 1946 she again came 
to surgery for the relief of intestinal obstruction and for 
a further repair of her hernia. 

When in the following year she first came under our 
care, the hernia could be reduced only with the very 
greatest difficulty. Although we tried to lower her weight 
by dieting, she made little or no progress in this direction 
and we were ultimately prevailed upon by the patient to 
attempt some further method of repair. Accordingly, in 
October, 1947 (this was her sixth operation), a large 
defect in the anterior abdominal wall was filled by a 
large patch (10 cm. * 15 cm.) of full-thickness skin taken 
from the hernial sac. It was stripped of its fatty backing 
and sutured under tension, using a row of interrupted 
silk stitches ; the epithelial surface was presenting for- 
wards. Convalescence was without incident, but our 
success was short-lived and we were forced to try again 
in February, 1949. The same technique was followed 
as before, only using on this occasion two skin patches 
which were sutured in position side by side (we have no 
record of how the epithelial surfaces were presenting on 
this occasic2). During this dissection there was no sign 
of the previously inserted graft. Her wound this time 
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POST-OPERATIVE 


ealed with some reluctance and it was many weeks 
efore a persistent sinus eventually closed. 

She was back again, however, before many months 
ad passed with a fresh recurrence and complaining 
itterly of disabling pain in the region of the operation 
car. Apart from an undoubted recurrence, no unusual 
eature was noted on examination of the hernia and its 
overings. In November, 1949, we were foolhardy 
nough to explore the wound again (our third and her 
ighth) (Fig. 533) and to fill the gap this time with tantalum 
auze. An extensive ellipse of skin and a huge sac with 
‘s fatty coverings and a conglomerate mass of omentum 
nd fibrous tissue was removed en bloc and sent to the 
athologist. Apart from steel-wire sutures inserted at 
ne previous operation, there were no abnormal findings 
t operation. She made a good recovery, but her wound 
yas not yet healed when she left hospital one month later. 


DESCRIPTION OF PATHOLOGICAL SPECIMEN (Fig. §34).— {4 


Che tissue received consisted of a conglomerate mass of 
ibro-fatty tissue. Concealed in the fat were two cysts 
neasuring 4 <X 6 X 3°5 cm. and 7 X 3 X 2 cm. respec- 
ively, and each containing a small amount of debris and 
ome opalescent fluid. They were situated on opposite 
ides of the specimen and were quite distinct, separate 
avities with no wall common to each. The walls varied 
n thickness up to 0-§ cm. Over part of each cyst the 
ining was brownish in colour, and in these areas dilated 
capillaries and small hemorrhagic patches were evident. 
The rest of the lining was formed by a somewhat thicker, 
‘ough, and whitish layer, which formed the superficial 
vall in one cyst and the deeper wall in the second. 
Histology.—Section of the whitish portion of the cyst 
wall showed it to consist of a continuous layer of stratified 
squamous epithelium producing keratin (Fig. 535). 
The brownish areas, on the other hand, were lined 
by a thin layer of granulation tissue containing very many 
foreign-body giant cells which had no doubt accumulated 
in response to the irritant effect of keratin (as could be 
demonstrated by viewing them through the polarizing 


Fic. §33.—The size of the hernia as seen at operation in 
November, 1949. 


lens). The other cells in the granulation tissue were 
—s lymphocytes, plasma cells, and a few polymorphs 
ig. 536). 


DISCUSSION 


It was in this case very tempting to use skin in 
the hernial repair for a variety of reasons: (1) It 
was at operation immediately available in almost 
unlimited amounts ; (2) The gap in the abdominal 
wall was unusually large and by the use of a skin 
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patch cut to a pattern it was easy to contro] the 
reduced contents of the sac; (3) Skin is a strong 
material, which holds a stitch well and withstands 
a pull in any direction. 


Deep 
keratin-lined 
wall of cyst 


Fic. §34.—Operation specimen showing the twocysts. The 
top of the lower one has been turned over to the right to show 
the whitish layer of keratin which formed its floor. 


We are told that provided a whole-thickness 
graft is anchored in position under tension, all its 
special skin elements will disappear and be replaced 
only by fibrous tissue, and experimental evidence 
has been adduced in support of this conteniion 
(Mair, 1948). 

Jenkins (working in this hospital) used in rabbits 
a long strip of whole-thickness skin as a ‘ darn’ to 
repair a defect made in the muscles of the abdominal 
wall. Although the wounds healed satisfactorily and 
left only a very slight patch of induration, subsequent 
histological examination showed there to be in every 
case a small dermoid cyst. Mair (1948) would no 
doubt maintain that the failure of disappearance of 
the skin elements was in these experiments due to 
the stitching not being done under tension ; in our 
present case, however, the graft was stretched as 
tight as a drum skin and we have reason to believe 


_ that this state of affairs persisted for at least some 


weeks. It is true that the skin-lined, or more cor- 
rectly, epidermoid cyst, contained no hair or obvious 
sebaceous material, but the epidermis was obviously 
growing and shedding keratin. 

Neither cyst had given rise to any symptoms nor 
was their presence suspected before or even at opera- 
tion. It is reasonable, too, to suppose that their 
development might not necessarily have contributed 
to the recurrence of the hernia. 

In the experience of Mair, these cysts have not 
been encountered in a long series (1946). The 
development of an implantation cyst of this type is 
not, however, unique in our own very small series, 
although this is the first opportunity we have had of 
recovering the cyst as an operation specimen. We 
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recently re-explored the wound of a man of 38 who 
had a full-thickness skin repair of an inguinal hernia, 
carried out almost three years previously. During 
this period his wound had at intervals of some 
months become acutely inflamed and later dis- 
charged a small amount of pus. A chronic abscess 
cavity was found lying superficial to the external 


Fic. §35.—Section showing stratified squamous epithelium 
producing keratin. 


oblique, and in its floor and projecting out of what 
was truly a pilonidal sinus were a few soft hairs. 
This track led down to a tough patch of fibrous 
tissue which marked the position of the skin graft, 
but no cyst was found and no epithelial elements 
were discovered in a careful sectioning of the tissue 
removed. There was no sign of any recurrence of 
the hernia. 

Experiences like the foregoing do not encourage 
one to continue to use full-thickness skin for hernia 
repair. 


JOURNAL OF SURGERY 


This specimen was shown at the pathologica 
meeting of the Section of Surgery of the Roya 
Society of Medicine on Feb. 1, 1950. Our thank: 


Fic. 536.—Granulation tissue containing many giant cells 
as well as s fragments of squamous epithelium. 


are due to Mr. S. A. Jenkins for kindly allowing us to 
cite his experimental work. The painting was made 
by Miss Helen Wilson, the School artist, and Mr. J. 
V. Willmott was responsible for the photography. 
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PIGMENTED ADAMANTINOMATA 
By R. J. V. BATTLE 


ILASTIC SURGEON, ST. THOMAS’S HOSPITAL 
J. H. HOVELL 


DENTAL SURGEON, ST. THOMAS’S HOSPITAL 


AND H.. SPENCER 


DEPARTMENT OF PATHOLOGY, ST. THOMAS’S HOSPITAL MEDICAL SCHOOL 


AMONG the group of tumours comprising the epi- 
thelial odontomata is a rare subgroup commonly 
known as the pigmented adamantinomata. Until 
1949 only 4 cases of this condition could be traced 
in the world literature (Mummery and Pitts, 1926 ; 
Wass, 1948; and Thoma, 1949) and the present 
case is therefore considered worth reporting. As 
Thoma states, the clinical course of these tumours is 
little known and no reliable guide to prognosis can 
be given. At present, the case about to be described 
is alive and well six years after the initial diagnosis, 
and the possible nature and developmental origin of 
these tumours may render them amenable to surgical 
intervention. 


CASE REPORT 


CLINICAL History.—C. G., a male infant, was found 
by his mother at the age of six weeks to have a white 
lump on the outer and right side of the lower jaw. As 
this became progressively larger he was brought to 
hospital in October, 1943. 

On EXAMINATION.—The child was apyrexial, and 
apart from the mass attached to the jaw was a normal 
infant in whom no teeth had so far erupted. Almost 
the entire right horizontal ramus of the mandible extend- 
ing from the midline of the chin to the angle of the 
ramus posteriorly was enlarged by a hard swelling, the 
upper surface of which was partly cystic where it abutted or 
tothe gum. There was no involvement of soft tissues of the 
floor of mouth or cheek, and there were no glands to be felt, 
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PIGMENTED ADAMANTINOMATA 


A radiograph taken soon after admission showed a 
ystic bone tumour in the right side of the horizontal 
amus of the lower jaw, the nature of which was obscure. 

AT OPERATION.—On Oct. 18 an operation was per- 
med under a gas, oxygen, and ether intratracheal 
nesthetic, and a 2-in. incision was made in the mouth 
ver the ramus of the mandible. The tumour was 
xposed and curetted and the periosteum and mucosa 
vere then resutured. The post-operative course was 
atisfactory and it was decided not to apply radiotherapy. 

PROGRESS.—By Dec. 9 the mouth had healed but 
rere was still a fixed hard swelling on the outer side of 
ae front of the right mandible. 

In March, 1944, the cystic tumour had recurred and 
ppeared to be spreading, and the prognosis was con- 
idered to be hopeless and no treatment was advised. 


Fic. 537.—A lateral radiograph of the mandible, showing 
an area of irregular destruction in the region of the right 
canine tooth. aken before resection of mandible at second 
operation. 


On March 1, 1949, he again reported to hospital and 
his weight was then 3 st. 1 lb. 12 oz., and as there was still 
a hard fixed mass in the right lower jaw he was X-rayed. 
The radiograph showed an expansion of the horizontal 
ramus of the mandible in the right canine region and 
the bone showed some irregular destruction in this area. 
The appearances were consistent with a recurrence of 
the tumour, which was now considered to be a melanotic 
adamantinoma. (Fig. 537; 538.) 

SECOND OPERATION.—On June 9 a partial resection 
of the right horizontal ramus of the mandible was per- 
formed under an intratracheal gas, oxygen, and ether 
anesthetic. A 3-in. submental incision was used and 
the tumour-containing areas of bone, together with half 
an inch of normal bone on either side, were resected— 
in all a length of horizontal ramus from close to the 
symphysis menti to just short of the angle of the mandible. 
The oral mucosa was sutured with fine catgut and the 
skin incision closed with gossamer nylon sutures which 
were removed after five days. Post-operatively the upper 
and lower jaws were wired together with previously fitted 
dental splints. Recovery was uneventful and the wounds 
were healed by June 27. . 

THIRD OPERATION.—On July 7 a further operation, 
using pentothal and flaxedil as an anesthetic, was under- 
taken to graft the bone gap in the lower jaw. Three 
inches of the 8th right rib were excised subperiosteally 
and the wound closed without drainage. The right 


- found in the medulla of the bone. 
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submandibular scar made at the previous operation was 
then excised and the two bone ends in the mandible exposed 
without damaging the oral mucosa. The outer table was 
removed from the right mandible at each end of the gap. 
The rib graft was similarly prepared and cut to the length 
of the gap. The graft was then applied to the gap, being 
fixed at either end by a wire mattress suture to the cut 
ends of the mandible. The soft tissues were closed in 
layers and a drain inserted. Finally intermaxillary fixa- 
tion was re-applied. 

Post-operatively penicillin was given for the first four 
days, a total dosage of 1,100,000 units being used. Six 
weeks after the operation union of the graft had progressed 
sufficiently to allow fixation of the jaws to be discarded, 
and eight weeks later the patient returned to school with 
clinical union at both ends of the graft. 


Fic. — of the lower jaw, showing expansion 
of the right ramus of the mandible in the region of the right 
canine tooth. Taken before resection of mandible at second 
operation. 


MACROSCOPICAL APPEARANCES.—No details are avail- 
able of the material removed by curettage at the first 
operation except that it was greyish-black in colour and 
contained cystic spaces. 

The material obtained at the second operation con- 
sisted of a portion of the ramus of the right mandible, 
approximately 3-5 cm. long, which had been resected 
with the periosteum and in which the canine tooth was 
still in situ. The bone was slightly expanded on the 
lateral surface. When the mandible was sawn across, 
islets of black tissue up to 0-5 cm. in diameter were 
The corticalis did 
not appear to be involved by the growth. 

MICROSCOPICAL APPEARANCES.—Section taken from 
the curetted material removed at the first operation 
showed one surface to be partly covered with cedematous 
squamous epithelium. Beneath the surface the tumour 
was composed of solid masses and trabeculae of very 
pleomorphic cells which merged with areas where the 
cells contained non-iron-staining pigment, probably 
melanin. The pigmented areas of the growth showed 
a distinct alveolar pattern and in places this was distended 
to form small cysts which often contained a central mass 
of non-pigmented cells (Fig. §39). Separating the non- 
pigmented central core of cells from the investing melanin- 
containing palisade layer there was sometimes a fibrillar 
network. The tumour was embedded in a well-formed fib- 
rous stroma containing numerous endothelial-lined clefts. 
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Decalcified sections made from the segment of 
mandible resected at the second operation (Fig. 540) 
showed small clumps of melanin-containing cells arranged 
in alveoli and solid trabecule enclosed in a fibrous stroma. 
The distribution and amount of the melanin pigment 
granules within the cells obscured the alveolar pattern. 
There were no non-pigmented neoplastic cells present 
in this specimen. 


DISCUSSION 


The melanotic adamantinoma appears to form a 
definite clinical as well as pathological entity. In 
the three cases described in the literature in which 
the clinical details are known, the tumour was 
noticed within the first four months of life. This 


Fic. 539.—Section taken at the first operation, showing a 
central mass of polygonal cells surrounded in part by a layer 
of palisade cells. There is a fibrillar network separating 
the central mass from the enveloping layer of cells. The 
palisade layer contains melanin pigment. (H.&E.) (x 320.) 


is considerably earlier than the average age of appear- 
ance of the non-pigmented varieties of adamantinoma, 
which was found by Robinson (1937) to be about 


thirty years. All three cases caused a painless 
swelling of the mandible which was the first sign 
to attract attention. 

There are an insufficient number of recorded 
cases to state whether there is a preponderant sex 
incidence or site of growth. Like the more usual 
form of adamantinoma incomplete removal results 
in a local recurrence of the growth, which is only 
slowly growing, as is demonstrated by the above case. 
The absence of clinical glandular metastases even 
after six years’ growth in this case, and the apparent 
non-recurrence after four years in the case reported 
by Mummery and Pitts, gives reason to hope that 
the ultimate prognosis is good if these tumours are 
diagnosed and adequately treated. The histological 
appearances of this case conform very closely to 
those previously described, being an admixture of 
pigmented and non-pigmented tumour cells. 

The aetiology of these growths presents a diffi- 
cult problem. Despite the undifferentiated char- 
acter of many of the tumour cells, the attempt to 
form a palisade layer around some of the cell masses, 
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and the alveolar arrangement of parts of the tumour, 
are features that relate this type of growth to the 
non-pigmented adamantinoma rather than to the 
melanomata. 

The non-pigmented adamantinoma is usually 
regarded as.a tumour analogous to the basal-celled 
carcinoma of the skin, the former having arisen in 
the germinal layer of the epithelial remnants of the 
enamel organ. 

That melanin pigment may occur in a basal- 
celled carcinoma of the skin has long been recog- 
nized (Stewart and Bonser, 1948). 

It is suggested that the pigmented adamantinoma 
may be analogous to the pigmented basal-celled 


Fic. 540.—Section taken from centre of mandible removed 
at the second operation, showing solid and acinar growth, all 
the cells of which are filled with granules of melanin pigment. 
(H. & E.) (x 320.) 


cutaneous carcinoma, the primitive germinal cells 
of which the former tumour is composed having 
assumed the function of melanophores like their 
cutaneous counterparts. 


SUMMARY 


A further case of a pigmented adamantinoma is 
reported. The clinical characteristics and behaviour, 
histological appearances, and possible aetiology of 
this rare group of tumours are briefly discussed. 


In conclusion we wish to thank Mr. B. C. 
Maybury for the use of the notes of the first opera- 
tion, and Dr. J. Bamforth for permission to photo- 
graph, and use the section taken at the original 
operation. 
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\ SMALL cranial defect can easily be filled by means 
f an autogenous bone-graft, but a large defect may 
ye difficult or impossible to fill satisfactorily by this 
nethod. Even in the case of a small gap treated by 
yone-grafting there is the disadvantage of two opera- 
ive exposures—except when the outer table of the 
idjacent skull is used. Many substances have been 
»mployed to replace bone in skull repair, and at the 
»resent time tantalum (Robertson, 1944 ; Hemberger, 
Whitcomb, and Woodhall, 1945 ; Lewin, Graham, 
ind Northcroft, 1948) and acrylic resin (Small and 
Graham, 1945; Elkins and Cameron, 1946) are the 
nost popular. They are materials which give rise 
© a minimal tissue reaction (Beck, Russell, Small, 
ind Graham, 1945; Blaine, 1946). Most workers 
in this field have reported good results using 
one or other of these substances, but, apart from 
the fact that tantalum is expensive, a large pros- 
thesis made from either necessitates a compli- 
cated, time-consuming technique. The method of 
‘itting an acrylic plate to be described can be .accom- 
plished quickly at one operation. It is very simple 
and can be carried out by the surgeon and his usual 
assistants without ‘ outside’ help. 

Acrylic resin may be obtained commercially in 
the form of a liquid monomer and a polymerized 
powder. When these are mixed in suitable pro- 
portions a dough is formed and by the action of 
heat, pressure, or catalysts, this dough is polymerized 
into the rigid material, varieties of which are known 
as perspex, lucite, and plexiglass. The new method 
has been designed to take advantage of the malle- 
ability of the dough formed in the manner described. 

Discrepancies in setting time occur if the polymer 
is not uniformly of the finest ‘mesh’. Thus there 
are some grades of commercial polymer which, 
although useful for other purposes, are unsuitable 
for use in cranioplasty. Only the best quality of 
fine-mesh powder should therefore be employed. 


DETAILS OF THE TECHNIQUE 


Before the operation begins acrylic polymer, a 
fine powder, is placed in a flat tray of suitable size 
to a depth corresponding to the thickness of the 


skull, and it is autoclaved or sterilized by dry heat. 


During the operation an assistant adds acrylic 
monomer, a liquid, to the powder. This is done 
fifteen to thirty minutes before the material is 
wanted by the surgeon (the higher the tempera- 
ture of the theatre the quicker the formation of the 
dough). It is important that the monomer should 
be evenly distributed, and it should all be taken up 
by the polymer. The sheet is easily levered from 
the tray with a spatula, and it can be moulded with 
= fingers and cut with scissors into any desired 
shape. 

In the description which follows it is assumed 
that overlying scars have already been excised. Thin 
inear scars will not cause trouble over a prosthesis, 
out wide scars are likely to necrose. 


CRANIOPLASTY WITH ACRYLIC RESIN 


A SIMPLIFIED ONE-STAGE METHOD OF CRANIOPLASTY WITH 
ACRYLIC RESIN 


By GEORGE BLAINE anp LESLIE C. OLIVER, LONDON 


In the case of a frontal defect, in order that 
symmetry may be attained, it is advisable that a 
coronal incision should be made to expose the whole 
of the frontal region of the skull, the scalp being 
turned downward over the face. The dura mater 
is carefully separated from the edge of the bone, 
to which it is firmly adherent. Sharp projections 
of bone are removed and small drill-holes are made 
at convenient intervals close to the edge of the gap. 
By moulding with the fingers and cutting with 
scissors the operator makes an accurately fitting 
prosthesis from the dough-like acrylic resin. The 
edge of it is perforated by means of a thin probe to 
correspond with the drill-holes in the bone, and 
also in the centre to allow for drainage. The plastic 
is then secured in position by interrupted sutures. 
These are tied just sufficiently to hold the plate 
steady. If they are tied tight they will cut through 
the plate. The scalp flap is replaced and the skin 
sutured. Within twenty-four hours the dough will 
have hardened. During this time the area should 
be well protected with cotton-wool, and it is advis- 
able that the surgeon himself should apply the dress- 
ings at the end of the operation. 


EXPERIMENTAL WORK 


Blaine (1945) found, in animal experiments, 
that acrylic dough hardens (polymerizes) in the 
tissues within twenty-four hours, and that fibrous 
reaction around implants was of minimal degree and 
of the same order as that found with other non- 
toxic substances such as tantalum and polythene. 


RESULTS 


The method has been used for the repair of 
14 major frontal defects arising from extensive osteo- 
myelitis. Both sides of the frontal region were in- 
volved in all cases. The results have been good 
except in 2 instances: one was the first case sub- 
mitted to the procedure (the plate has moved, but 
the patient, a man, is satisfied with the result); the 
second was a patient who developed sepsis within 
three weeks of the operation and the acrylic had to 
be removed. 


CONCLUSION 


In a busy neurosurgical unit any procedure which 
will save time without loss of efficiency is welcome. 
The method we have described is undoubtedly time- 
saving, although it remains to be judged by others 
whether the results are as good as when the more 
complicated dental technique is employed. 


SUMMARY 


A simple, time-saving, one-stage technique of 
cranioplasty with acrylic resin is described. 

The plastic is made by the addition of acrylic 
monomer to the polymer, and it is moulded by hand 
before it hardens. 
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The method has been used successfully for 
major frontal defects resulting from extensive osteo- 
myelitis. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


PHALANGEAL METASTASES AS A FIRST CLINICAL SIGN OF 
BRONCHOGENIC CARCINOMA 


By ROBERT STRANG, AMERSHAM, BUCKS 


CASE REPORT 


History.—T. B., a man 66 years of age, was admitted 
to Chesham Cottage Hospital on Aug. 17, 1949, with a 
painful swelling of the left ring finger, which had been 
present for about a fortnight. The patient had been 
treating it by hot fomentations on his own account, prior 
to consulting his dector on the day of admission. 

On EXAMINATION.—The pulse and temperature were 
normal. The left ring finger was acutely swollen and 


tender in the region of the middle phalanx. The swelling 
was circumferential and the size of a golf-ball, and the 
overlying skin was shiny and reddened uniformly. There 


was clinical evidence of complete bone destruction, and 
the finger was flail-like in so far as the swelling would 
allow. At first examination it was thought to be a bag of 
pus arising from acute osteomyelitis of the phalanx, 
although it was difficult to understand how the patient 
could have tolerated this painful condition without seeking 


Fic. 5§41.—Radiographs showing bone destruction in middle phalanx of ring finger. 


advice in its earlier stages. An X-ray photograph (Fig. 
541) showed complete bone destruction of the middle 
phalanx, with no signs of inflammatory reaction, the 
appearances being suggestive of tumour. Complete 
skeletal radiographs showed no other bony deformity. 
The Wassermann reaction was positive. The swelling 
was aspirated and 6 c.c. of heavily blood-stained fluid was 
withdrawn. 

PATHOLOGICAL REPORT ON ASPIRATED FLuiIp (Dr. 
R. B. Lucas).—Gram and Z.N. films: No organisms or 


acid-fast bacilli seen. Culture is sterile. Leischman 
film: R.B.C.s + +, polymorphonuclears +, scattered 
collections of large, deeply staining basophilic cells with 
irregular nuclei and an occasional mitotic figure. His- 
tology : The section shows collections of carcinoma cells 
of a squamous type. 

ProGREsS.—In a search for a primary growth, a careful 
clinical history threw suspicion on the patient’s chest, but 
initially it was no more than a suspicion. The patient 
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stated that for many years he had suffered from “ bron- 
hitis and asthma”, which did not inconvenience him 
induly, except during inclement weather or on walking 
ip hill, when he became a little breathless. But he was 
ery definite that these symptoms were long-standing and 
10t getting worse, and it was only on rare occasions over 
he years that he had consulted his doctor about them. 
[here had been no loss of weight. Four months previ- 
yusly he had been given a short period of rest in bed and 
a course of digitalis on account of transient tachycardia. 
At this time an X-ray examination of his chest revealed 
-hronic bronchitic and emphysematous changes only. 
On Aug. 20, 1949, an X-ray examination of his chest 
Fig. §42) revealed evidence of a bronchogenic carcinoma 
of the left lower bronchus. 

As the patient was relatively symptomless and sixty- 
six years of age, it was decided that no treatment of his 
lung condition was likely to benefit him. On Sept. 15, 
however, in order to relieve pain, the left ring finger was 
amputated at the metacarpophalangeal joint under local 
anesthesia. The wound healed soundly and the patient 
was very pleased with the relief obtained. He died four 
months later from the effects of the lung condition. 

PATHOLOGICAL REPORT ON AMPUTATED FINGER (Dr. 
R. B. Lucas).—The digit shows an ovoid swelling 2 x 
1} < I in. in the region of the middle phalanx. On 
section the bone has been replaced by a growth of creamy 


white appearance. Histology: The digit is invaded by 


squamous-celled carcinoma. 


DISCUSSION 


This case illustrates two features: First, the 
silent manner in which a bronchogenic carcinoma 
can superimpose its earliest symptoms upon those 
arising from long-standing bronchitis and emphy- 
sema; secondly, the peculiar tendency of broncho- 
genic carcinomata of the squamous-celled type to 
form early secondary deposits in the phalanges, 
which closely simulate whitlows. Smithers and 
Price (1945) and Colson and Willcox (1948) report 
similar cases in which subacute digital swellings were 
incised as whitlows and found to contain tumour 
cells. In all of their cases, as in the one herein 
reported, the primary tumour was in the bronchus, 
the histology showed a squamous-celled tumour, and 


Fic. $42.—Showing primary tumour in left lower bronchus. 


the secondary deposits were in digits only and 
nowhere else in the body. 
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RUPTURE OF THE RECTUM DUE TO INDIRECT VIOLENCE 
By HARRY M. WINDSOR, SypNEy 


CASE REPORT 


THE patient, I. W., a boy of 3 years, was admitted to 
St. Vincent’s Hospital on Jan. 17, 1950. Twenty minutes 
before admission, he had been knocked down by a truck, 
the back wheel passing over his body. He was in a state 
of profound shock, the blood-pressure being 70/55. 
From the anus hung 2 ft. of gangrenous, gravel encrusted, 
small bowel, devoid of mesentery. There were no other 
signs of injury. The abdomen was soft. 

Following sedation and the administration of 250 c.c. 
of serum and 900 c.c. of blood, the blood-pressure rose 
to 80/65. This was considered to be the maximum 
mprovement likely, and the child was taken to’ the 
theatre 34 hours after admission. 

AT GPERATION.— 

1. The gangrenous bowel was quickly resected at 
the anal verge, and the two ends allowed to slip back 
nto the rectum. 


2. Laparotomy: The abdominal cavity contained a 
large amount of blood, a spurter in the torn mesentery 


being responsible. This was ligated. End-to-end anas.~ 


tomosis of the small bowel was carried out and thé 
mesentery reconstituted. A large rent, 4 in. long, in the 
anterior wall of the rectum was closed. Finally a lef: 
inguinal colostomy was performed. 

3. At the conclusion of the operation the child’» 
condition was decidedly better. He was returned to th¢ 
ward with a blood-pressure of 105/75. Heavy chemo 
therapy was commenced at once. j 

POST-OPERATIVE COURSE.—The subsequent course wa: 
uneventful until Jan. 24, when the abdomen bursi. 
This was repaired. Convalescence was thereafter un’ 
interrupted. On May 4 the colostomy was closed. Th* 
child was discharged on May 17. 

He was last seen on Nov. 20, when he was perfect): 
well, although just getting over a minor chest injury, the 
result of another knock-down, this time by a bicycle. i 
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OBSTRUCTIVE jaundice occurs most commonly in the 
middle-aged and elderly and is usually a symptom of 
blockage of the common bile-duct by a tumour or by 
a gall-stone. In the case to be described, jaundice 
. developed in a young adult. At first it was thought 
to be a consequence of hepatitis, but its persistence 
led to laparotomy, when an unusual lesion was dis- 
covered in the head of the pancreas. 


CASE REPORT 


History.—T. C., aged 27 years, a gardener, had 
enjoyed excellent health until January, 1948. Early in 
that month he began to experience pains in his chest and 
back, which were worse on exertion and which he attri- 
buted to a wetting and a chill. Soon after the onset of 
these symptoms he lost appetite, felt listless and ex- 
hausted, suffered from diarrhcea, and his urine became 
darker than usual. Before the end of January he had 
another attack of diarrhoea, and his stools became clay- 
coloured. Immediately thereafter he became jaundiced, 
and the diarrhoea ceased. He was seen at hospital and 
admitted to a medical ward on Feb. Io. 

No medicine or injection had been given for at least 
one year previously. There was no history of contact 
with rats. 

On EXAMINATION.—The patient, a short, lightly- 
built man, showed moderate jaundice and complained of 
itching of the skin. General clinical examination was 
negative and nothing abnormal was found on abdominal 
examination. The urine was heavily bile-stained but did 
not show any increase of urobilinogen ; at times sugar 
was present. The stool was persistently pale. Its fat 
content was 47°8 per cent, of which 79-3 per cent was 
split and 20-7 per cent unsplit. There were no abnormal 
findings on microscopical and bacteriological examina- 
tion. The blood-serum did not show agglutination for 
Leptospira icterohemorrhagica. 

No opaque calculi were seen in a plain film of the 
abdomen. A barium-meal examination did not reveal 
any abnormality in the esophagus, stomach, or duodenum, 
and special examination of the duodenum failed to show 
any deformity such as might have been produced by a 
tumour of the pancreas. 

PROGRESS.—The jaundice persisted and the liver 
became palpable, its free edge eventually reaching 8-9 
cm. below the costal margin. The liver was smooth and 
was not tender. 

The condition was at first diagnosed as hepatitis, but 
as the weeks passed and there was no sign of the jaundice 
disappearing, doubt was cast on this diagnosis and the 
possibility of obstructive jaundice began to be considered. 

The writer was called in consultation. The patient 
was still jaundiced, though not deeply. The liver was 
enlarged but the gall-bladder was not palpable. The 
patient was in no way acutely ill, but after two months in 
hospital there was no sign of his jaundice diminishing, 
and it was decided to recommend laparotomy although no 
definite diagnosis was made. 

For private reasons the patient wished to go home 
for a period; he left hospital on April 5 and was re- 
admitted on May 18, his condition being unchanged. 

AT OPERATION (June 1).—General anzsthesia— 
pentothal, followed by cyclopropane and oxygen—was 
induced by Dr. John Gillies. 

The abdomen was opened through a right paramedian 
incision. Exploration confirmed the presence of hepatic 
enlargement, but the liver showed no other change, 
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AN UNUSUAL CYSTIC LESION OF THE HEAD OF THE PANCREAS 
By T. McW. MILLAR 


FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF EDINBURGH 


except for the dark colour and tense consistence seen in 
the presence of obstruction of the bile-ducts. The gall- 
bladder was tensely distended, as was the common bile- 
duct, indicative of an obstruction of the latter near its 
termination. Palpation of the head of the pancreas 
revealed an increase in its anteroposterior measurement— 
in its thickness rather than in its other dimensions. The 
head felt thick but not hard. The change appeared to be 
confined to the head, the neck and body being apparently 
normal. Mobilization of the duodenum and head of the 
pancreas was carried out in the usual way so that a closer 
examination could be made. It was then found that 
although the anterior aspect of the head presented a 
normal appearance, the posterior aspect showed many 
cysts of various sizes up to 2 cm. or more in diameter, the 
closely packed cysts replacing the upper two-thirds or so 
of the posterior part of the pancreatic head. This cystic 
change did not extend into the neck or the body. Palpa- 
tion, now possible with greater accuracy, confirmed the 
tense cystic feeling, but firm palpation between the 
fingers and thumb revealed a small area of great hardness 
in the middle of the head. This hard area seemed to be 
quite fixed. It suggested the presence of a small nodule 
of scirrhous carcinoma, or a calculus, but did not appear 
to be in the grossly dilated common bile-duct which 
disappeared into the cystic mass. There was no abnor- 
mality of the duodenum, and no enlarged lymph-nodes 
were found. The stomach was normal. 

The findings were unusual and puzzling, and there was 
doubt as to the correct operative procedure. 

While the lesion was mainly cystic and therefore pro- 
bably benign, the presence of an intensely hard area in 
the middle of the pancreatic head was disturbing. The 
choice of operation lay between a simple short-circuiting 
operation (cholecyst-jejunostomy) to relieve the jaundice, 
and resection of the head of the pancreas. The radical 
operation was preferred for three reasons: (1) the lesion 
was of unknown nature, but appeared to be localized and 
resectable, (2) the possibility of malignancy ; and (3) it 
was thought that the pancreatic duct as well as the common 
bile-duct was or would become obstructed, and cholecyst- 
jejunostomy would not relieve this. Furthermore, the 
patient was young, and as I had some experience of the 
operation of duodenopancreatectomy I did not think the 
risk was unduly high. 

The operation was not difficult. The head of the 
pancreas, the whole of the duodenum, and the lower end 
of the common bile-duct were resected. The closed 
upper end of the jejunum was brought behind the superior 
mesenteric vessels, and the common bile-duct, pancreatic 
duct, and pyloric end of the stomach were anastomosed 
to it, in that order, from the closed end distally. The 
method used in dealing with the pancreas was to close off 
the cut surface of the neck of the gland with mattress 
sutures of silk to prevent the escape of secretion, and to 
bury this cut surface in a seromuscular incision in the 
jejunal wall. The main pancreatic duct was anastomosed 
by direct suture to a small opening in the jejunum made 
in the middle of the seromuscular incision, the anastomosis 
being made over a fine rubber tube which was threaded 
up the pancreatic duct and which projected a short dis- 
tance into the jejunum. It would appear that healing 
occurs readily at this anastomosis. Whipple (1946) 
states that it is well known that it does so in the experi- 
mental animal. The anastomosis of the common bile- 
duct and stomach to the jejunum does not call for comment 
except to note that in the former the end of the duct is 
inserted into the front of the closed jejunal loop. All 
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suturing throughout the operation is done with silk. A 
jejunostomy was added to facilitate feeding the patient in 
the early post-operative phase. 

POST-OPERATIVE COURSE.—The patient stood the 
yperation well and recovered satisfactorily from its im- 
mediate after-effects. 

For about a week post-operatively some trouble was 
experienced with gastric retention. This led to great 
thirst and dehydration, which could not be satisfactorily 
dealt with through the jejunostomy, but which were 
eventually relieved by intravenous fluids. In the second 
post-operative week recovery was rapid, and three weeks 
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Present Condition (August, 1950).—The patient fees ' 
well and is working steadily. He can eat anything exce;:* § 
an excess of butter, which causes diarrhoea. Usually Ie 
has about four loose motions daily, the stools being pa'c 
and sometimes containing undigested food. His weigh« 
has risen to 8 st. 11 Ib. a 

Pathology.—The specimen was packed and fixed 
There was no abnormality of the duodenum. The lower 
segment of the common bile-duct was greatly dilated, bt 
as it passed into the cystic portion of the pancreatic heac 
it narrowed rapidly to what appeared to be a complete, yr 
virtually complete, occlusion in the region of the ampull:: ; 


Fic. §43.—The gastrojejunal anastomosis. 


after operation the patient left the hospital for convales- 
cence. He was then very well, had a good appetite, and 
was taking a mixed diet. He remained in the convales- 
cent home for one month and then went home, free from 
jaundice, with normal urine and three or four bulky stools 
of normal colour per day. His weight was 8 st. 14 lb. 

Analysis of the stools showed some failure of fat 
absorption, the percentage of fat in the stool being 51-0 
to §3°7 per cent, of which 58-8 to 56-4 per cent was split 
and 4I°I to 43°6 per cent unsplit. 

The gall-bladder could not be visualized by opacol. 

Barium-meal examination was carried out and the 
radiologist was asked to try to force barium towards the 


blind end of the jejunum and so towards the orifices of | 


the common bile- and pancreatic ducts, to see if any 
evidence could be obtained of stomach contents reaching 
and possibly entering the ducts. He reported: “‘ The 
stoma at the distal end of the stomach began to function 
almost immediately. . . . In spite of repeated attempts 
it was not found possible to propel any quantity of barium 
into the proximal stump of the jejunum. The stoma 
appeared to function well (Fig. 543). . . . There isa little 
residue in the stomach at 24 hours, at which time barium 
has not begun to fill the cecum. In two follow-up films 
there is a somewhat indefinite track of barium almost 
transversely across the abdomen, ending to the right of 
L.V.2, which may indicate the situation of the proximal 
stump of jejunum ” (Fig. 544). 

In straight films the intrahepatic bile-ducts were seen 
to contain gas, a not unexpected finding (Fig. 545). 


Fic. §44.—Appearances 2} hours after taking barium. 


a probe could not be passed from the duct to the duo- 
denum. 

The occlusion of the duct seemed to be due to 
external compression or constriction by the abnormal 
pancreatic tissue. The main pancreatic duct could not 
be identified with certainty. 

The anterior aspect of the pancreatic head presented 
a fairly normal appearance ; no cysts were visible. The 
posterior aspect, and particularly its upper two-thirds, 
showed no normal pancreatic tissue, but a number of 
closely packed cysts of various diameters up to 2 cm. or 
more, the cystic mass being well defined. These cysts 
contained fluid, clear or coloured. 

The specimen was sectioned in the coronal plane, the 
line of section passing through the middle of the cystic 
mass, nearer to the posterior than to the anterior aspect of 
both duodenum and pancreatic head. In the middle of 
the cystic part a mass of fibrous tissue was found, with 
septa radiating from it which separated the cystic spaces. 
In the middle of this fibrous mass was a nodule of calcified 
material about 0-5 cm. in diameter; this was the hard 
mass felt at operation. A number of thin slices were cut 
from the cut surface, but throughout the cystic portion 
the features were constant, and quite definitely the change 
involved only the upper two-thirds or so of the posterior 
half of the pancreatic head (Fig. 546). 

MICROSCOPICAL EXAMINATION (Dr. R. F. Ogilvie).— 
“The material examined includes occasional islands of 
recognizable pancreas, but otherwise consists of cords, 
ductules, and cysts embedded in fibrous tissue (Fig. 547). 
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The islands of pancreas are structurally normal. The 
cords and ductules, although sometimes distributed dis- 
cretely, are usually arranged in conspicuous groups. 
The cords are slender, tortuous, and branched, and made 
up of continuous, small, polyhedral, epithelial cells. The 
ductules resemble the cords morphologically. They are 
lined by polyhedral, flattened, cubical or columnar cells, 
and the polyhedral and flattened forms may be heaped 
up into a layer of varying thickness. The ductules, 
however; have no obvious basement membrane. The 
cysts vary greatly in size and often grade to macroscopically 
visible structures. They are equally variable as regards 


Fic. 545.—Straight X-ray film, showing gas in bile-ducts. 


shape. The cavities are lined by one or more rows of 
polyhedral or flattened cells and these elements are not 
infrequently found alternating with each other in the 
same space (Fig. 548). The content of the cysts is a 
finely granular, acidophile, albuminous material, while 
the fibrous partitions between them vary much in thick- 
ness. The framework grades between granulation tissue 
and dense fibrous material. It is mostly at the granulating 
stage and therein often locally accompanied by more or 
less marked cedema and infiltration with polymorphs and 
round cells. The fibrous tissue in the wall of one of the 
cysts has been calcified. No endocrine islets are dis- 
coverable in the sections. 

“The condition is congenital cystic disease of the 
pancreas complicated by organizing subacute inflamma- 
tion from secondary infection. 

“The accompanying regional lymph-gland shows a 
marked infiltration of its sinuses with round cells and 
histiocytes containing golden yellow pigment, and through- 
out the same region an extensive overgrowth of fibrous 
tissue. The picture is that of chronic, non-specific 
lymphadenitis.” 


COMMENT 


As Dr. Ogilvie suggests in his microscopical 
report, there seems little doubt that the lesion was 
congenital and that the cystic condition of part of the 
head of the pancreas was the result of a failure of 
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normal development. I have been unable to find 
any reference to such a localized cystic lesion of the 
pancreas, but its nature suggests a failure in the 


Fic. 546.—The operation specimen laid open to show the 
extent and characters of the cystic lesion. 


development of the duct system of part of the head 
of the pancreas. Why the change shculd be confined 
to part of the head, the upper two-thirds of the 


Fic. §47.—Microscopical section L.P. of the lesion. The 
large central space was occupied by the partially calcified fibrous 
mass. 
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posterior half, was not at first obvious, but I am It would seem reasonable to suppose that in this 
indebted to Dr. Ogilvie for the suggestion that the complicated development some error might occur 
and that such an error might well affect the duct 
system of the gland, particularly of the upper part of 
the head of the gland. Should this part of the gland 
be deprived by a developmental error of a duct 
system, such a cystic lesion as was present in this 
case might well result. Many developmental 
anomalies of the pancreas are described, such as 
accessory pancreas, annular pancreas, absence of that 
part of the gland derived from the dorsal primordium, 
failure of union of the dorsal and ventral components, 
and completely independent ducts, but I have been 
unable to trace any reference to a localized congenital 
cystic lesion such as was found in this case. 

The high degree of occlusion of the common bile- 
duct by a benign lesion must be unusual. It is a 
little difficult to understand why the duct should 
have been so compressed that a probe could not be 
made to pass through it into the duodenum. It 
is unlikely that the duct was in fact completely 
occluded ; probably some bile was escaping into the 
bowel. The presence of some signs of infection in 
the microscopical sections probably explains the 
onset of jaundice, the inflammatory changes, even 
though mild, being sufficient to convert what was 
already a high-grade occlusion of the duct into one 
that was virtually complete enough to produce 
obstructive jaundice. 


Fis 8.—Mi ical secti rds, ductul 
A. O. (1946), Surg. Gynec. Obstet., 82, 623. 


explanation might be found in the 
peculiar way in which the pancreas 
and its ducts develop. . 
Normally the pancreas develops as 
two processes from that part of the HEPATIC DUCT 
gut which later forms the duodenum 
—a dorsal process from which the Venera. 
greater part of the adult gland deve- wernas 
lops, and a ventral process, which 
buds off from the common bile-duct, — gait BLADDER 
and from which most of the head is 
formed. By a developmental rotation common BILE-DUCT 
of the duodenum, the common bile- 
duct and ventral pancreatic bud come A B 
into contact with the dorsal aspect of 
the dorsal pancreatic bud and the two buds fuse 
to form the pancreas. Each bud has its own duct ACCESSORY DUCT 
system, the dorsal duct entering the duodenum a. 
little proximal to the common bile-duct, into which 
the ventral duct opens. However, this arrange- 
ment of ducts is not permanent. An anastomosis 
develops between the two ducts, so that event- 
ually the duct of the dorsal bud, draining a large 
part of the gland, empties its secretion through 
the anastomosis into the duct of the ventral bud, 
and this composite duct becomes the main pan- 
creatic duct (duct of Wirsung). What was origin- 
ally the terminal part of the dorsal duct .now Cc 
becomes an accessory duct draining only the upper 
part of the head (duct of Santorini). This duct may Fic. 549.—Diagrams illustrating the development of the 


not persist and the whole gland may drain into the creas and its duct system. (Modified from ARgy, L. B. 
duct of Wirsung (Fig. $49). 1946), Developmental” Anatomy. Philadelphia: W. B. 


STOMACH 


| 
2 
id 
3 


THE BRITISH 


JOURNAL OF 


SURGERY 


GROSS BENIGN ENLARGEMENT OF THE PROSTATE 
By J. K. WILLSON-PEPPER, York 


CASE REPORT 


FRED N., aged 87, a retired pharmacist, was admitted on 
Nov. 25, 1950, suffering from acute retention of urine. 
He stated that he had passed a catheter on himself daily 
for twenty years, but that for the past six years this had 
not been necessary, until his attack of retention, when 
catheterization had been unsuccessful. 


penetrating the bladder wall and the catheter could not 
be introduced very far on this account. 

For a few days he became very difficult and intractable 
and at times violent. 

After 48 hours the catheter had to be re-introduced as 
it had slipped out of the bladder. 

Thirteen days after suprapubic drainage his blood- 
urea was 32 mg. per cent and hemoglobin 76 per cent. 


> 


Fic. §50.—Photographs of the prostatic tumour after removal. 


On EXAMINATION.—He looked thin and toxic, but was 
mentally alert and took up a firm line about not having an 
operation. 

Abdomen: Gross distension of the bladder. 

P.R.: Very large benign type of prostate compressing 
the rectum. 

TREATMENT.—He was persuaded into having a supra- 
pubic drainage done and a Riches stab drainage was 
carried out under local anesthesia. It was noted that 
the trochar came up against firm tissue shortly after 


Urine (from suprapubic catheter) contained red cells ; 
trace of pus ; Staph. albus on culture. 

His general condition had greatly improved and he 
demanded a prostatectomy. 

On Dec. 8 prostatectomy was carried out supra- 
pubically. The prostate was so massive that it filled the 
bladder and needed to be broken up into several pieces 
before it was possible to extract it. It shelled out quite 
easily with very little bleeding, but the patient at this 
stage was very collapsed. 
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SEXUAL DEVELOPMENT DUE 


Next day it was noted that he had a hemiplegia. He 
made a little progress towards recovery, but later lost 
ground and died eighteen days after the operation. 

No post-mortem examination was obtained. 

THE SPECIMEN (Fig. 550).—The tumour weighed 
1 lb. 3 oz. in the fresh state. Microscopical section 
showed the characteristic changes of. a benign growth. 


COMMENT 


I think the following points are of particular 
interest : 
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1. That he had catheterized himself for twenty 
years and that for six years after that had managed 
to pass his urine to his own satisfaction, in spite of 
this enormous mass filling the bladder. 

2. That his urine was practically un-infected at 
the time of his admission to hospital. 

3. The size of the tumour. 


My special thanks are to my house surgeon, Dr. 
Heath, who took care of the case and prepared the 


specimens for photography. 


PRECOCIOUS SEXUAL DEVELOPMENT DUE TO AN 
INTERSTITIAL-CELL TUMOUR OF THE TESTIS 


By G. H. NEWNS 


PHYSICIAN TO THE HOSPITAL FOR SICK CHILDREN, GREAT ORMOND STREET, W.C.I 


INTERSTITIAL-CELL tumour of the testis is an exceed- 
ingly rare cause of precocious sexual development. 
Only 8 cases have so far been reported in children, 
the one described here being the ninth.* 

Rowlands and others (1929) reported a case of a 
boy of 9 years, who had grown rapidly since the age 
of 6, and had developed secondary sexual character- 
istics at the age of 8 years. When first seen he had 
the appearance of a fully grown man of 18 years. A 
large left testicular tumour was removed. There 
was no regression of symptoms in the succeeding two 
years. 

Stewart’s (1936) case was a boy of 54 who had a 
large penis, well-marked pubic hair, but no hair on 
face or axille. The voice was of low pitch. A 
small tumour in the right testicle was removed. 
Fifteen months later the pubic hair had almost gone 
and the penis was 2 cm. smaller. 

Stewart quotes Sacchi’s case (1895), a boy of $4, 
who had grown rapidly and had developed hair on 
the face and pubis. The penis gradually enlarged. 
At 9 years the boy had the appearance of a young man. 
Erections were frequent. The left testis was re- 
moved. After operation the penis became slightly 
smaller, but there was no regression in the skeletal 
and muscular development. 

Huffman’s case (1941), a boy aged 6 years, with 
a left testicular swelling, also showed no regression 
after removal of the tumour. This is the only case 
reported showing gynzecomastia. 

Urban’s report (1942) concerns a boy of 6, with 


an enlarged penis, pubic hair, and a deep voice. He. 


had frequent erections. After operation the pubic 
hair disappeared, the erections stopped, and the 
penis became I cm. smaller. 

Werner and others (1942) reported a case in a 
boy aged nearly 7 years, who had frequent erections, 
pubic and facial hair, a deep voice, and a much en- 
larged penis. He exhibited libido. Some months 
after removal of the tumour the pubic hair was 
much less, but there was no change in the size of 
the penis. 


* Since this paper was written, two further cases 
have come to the author’s notice, viz.: Fraser, K. B. 
(1949), Aust. N.Z. F. Surg., 19, 48; and Melicow and 
others (1949), ¥. Urol., 62, 672. 


Sutherland’s case (1932) was a boy of 11, who 
was small in stature, but with fully developed 
secondary sexual characteristics. All the epiphyses 
of his long bones had united. There was a large 
right testicular tumour, which was removed. 


FiG. §51.—Photograph of patient before operation, showing 
‘infant Hercules’ type of muscular development, very large 
penis, and pubic hair. 


Finally Sandblom (1948), recently reported a 
case, the youngest so far, aged 3} years. He had 
daily erections, showed libido, and had a deep voice 
and pubic hair. This is the only case so far pub- 
lished in which the 17-ketosteroid excretion had been 
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studied. A total of 64 mg. was excreted in 24 hours, 
a much higher level than in the adult male. After 
removal of the testicular tumour, the 17-ketosteroids 
fell to a level normal for an adult. The pubic hair 
disappeared, erections ceased, but the penis remained 
the same size. 


CASE REPORT 


In November, 1948, a boy, aged 2 years 4 months, 
was admitted to The Hospital for Sick Children, Great 
Ormond Street. He was the second child of healthy 


FIG. §52.—Shows greatly enlarged penis and the tumour of 
the right testis. 


parents. The only other child, a brother aged 3 years 
8 months, was normal. The boy had developed normally 
until six months previously, when the mother had 
noticed that his penis was rather large. His voice 
became deep and rough. Pubic hair had appeared two 
months previously, and had increased rapidly in amount. 
There was no other hair on the body. For six months he 
had been growing rapidly, and his general physique and 
muscular development had increased. His behaviour 
was normal for his age, and he was happy and good tem- 
pered. He had not yet had any erections. The right 
testicle was first noted to be large in Medical Out-Patients 
ten days before admission to hospital. 

PHYSICAL EXAMINATION.—A boy of 2 years and 4 
months. His height was 38 in. (average 32-33 in.), and 
his weight 474 lb. (average 28 lb.), span 37 in. Upper 
measurement 23 in., lower measurement 16 in. Very 
marked generalized muscular development. Rather 
aggressive facial appearance, with coarse skin on cheeks. 
The lips were thick. The thyroid was not palpable. 
The boy sweated excessively. The penis, when flaccid, 
was 4in. There was a right testicular swelling, hard and 
mobile, about the size of a hen’s egg. There was no 
tenderness. The left testicle appeared normal in size. 
There was no axillary or facial hair, but there was a 
moderate growth of pubic hair. The voice was very 
gruff and low pitched. No erections were noted while 
the child was in hospital, and he did not exhibit libido. 
(Figs. 551, 552.) 

Examination of the heart and Jungs was negative. 
The blood-pressure was 128/78. 

INVESTIGATIONS. — 

Blood-count: Hb. 86 per cent. R.B.C. 4,720,000 ; 
W.B.C. 8200—Polymorphonuclears 61 per cent, lym- 
phocytes 39 per cent, platelets 283,200, reticulocytes 
per cent. 

The urinary 17-ketosteroid output was 13-5 mg. in 
24 hours (normal: up to 2 mg. in 24 hours). 

Friedman Test: Negative. 

Glucose-tolerance Curve: Rather flat. 
Intelligence Test gave an intelligence quotient of 100. 
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X-ray of Skull: Normal bony appearance. 
Bone Age: Approximately 8 years. 

X-ray of Chest: No evidence of metastases. 
OPERATION.—Excision of the testicular tumour was 
carried out eighteen days after admission. 

SUBSEQUENT COURSE.— 

Dec. 5: Urinary 17-ketosteroids: o-9 mg. in 24 
hours (eight days after operation). 

Dec. 8: General condition good. Up and about. 

Dec. 10: Urinary 17-ketosteroids : 2 mg. in 24 hours. 

Dec. 13: Discharged home. 

Feb. 10, 1949: Seen as out-patient. General condi- 
tion good. No obvious change in his development. 

May: Penis } in. shorter. Much less pubic hair. 
Voice still gruff. 

November: More ‘ childish’. Still very muscular. 
a same size. Hardly any pubic hair. Voice still 
gruff. 

April, 1950: Height 42} in. Span 42 in. Lower 
measurement 19} in., upper measurement 23 in. No 


Fic. $§3.—Photograph of patient 18 months after removal 
of testicular tumour. Note the change in facies compared with 
Fig. 51. Penis still large, but the pubic hair has disappeared. 


pubic hair present. Penis 2{ in. The boy had a much 
more childish appearance (Fig. 553). 17-ketosteroid 
excretion 1-6 mg. in 24 hours. 

PATHOLOGICAL REPORT (Dr. Martin Bodian).— 

Naked-eye Examination.—The specimen consisted of 
the right testicle, epididymis, and vas deferens (Fig. 554). 
The weight of the specimen was 34 g. The testicle was 
large and measured 4:2 x 3 < 3 cm. in its largest dia- 
meters. Its surface was smooth and the tunica albuginea 
intact. Epididymis and vas deferens appeared normal to 
the naked eye. On bisection, an ovoid nodular firm 
mass measuring 3:2 < 2°§ cm. was noted to replace 
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SEXUAL DEVELOPMENT DUE TO 


practically the entire testicle. A thin shell of rete and 
epididymis was stretched over the tumour mass and 
gave the tumour the appearance of complete encapsula- 
tion. Several thin radiating fibrous septa were seen to 
traverse the cut surface of the tumour, which appeared 
to contain several bright yellow nodules and which in 
other parts displayed a hemorrhagic appearance. 

Histology.—The lobules of the testicle were separated 
by fibrous septa, and completely filled with polyhedral 
eosinophil staining cells of somewhat vacuolated appear- 
ance and a vesicular nucleus. Rete, epididymis, and vas 
were not invaded by tumour. The tumour was com- 
pletely encapsulated, the appearance being that of a 
benign interstitial-cell tumour (Fig. 555). 


DISCUSSION 


Interstitial testicular tumour is a very rare cause 
of sexual precocity, which is much more commonly 
due to hyperplasia or a tumour of the adrenal cortex. 
In all three conditions there is an excessive excretion 
of androgens, which is responsible for the sexual 
precocity and extreme muscular development of the 
infant Hercules type. The sexual development is 
incomplete, as the testes remain infantile and sperma- 
togenesis is absent, there being no increase in the 
secretion of gonadotrophic hormone such as occurs 
in association with hypothalamic or pineal tumours. 


Fic. 554.—Cut section of tumour with attached epididymis 
and vas deferens. 


Clinically the palpation of a testicular swelling 
will differentiate the interstitial-cell tumour from 
adrenal disease. 

Owing to the enormous secretion of androgens, 
the genital enlargement is marked and the muscular 
development striking. Erections occur and libido 
may be manifested. Pubic hair is present. There 
is a considerable increase of urinary 17-ketosteroids, 
which in normal children before puberty is less than 
2 mg. a day. 

In most of the reported cases there has been little 
regression of symptoms following removal of the 
tumour. In the present case the penis became 
slightly smaller and the pubic hair disappeared, but 
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the muscular development persisted. His general 
appearance, 18 months after operation, was more 
like a child. He had lost his aggressive look. — 

This child may be expected to grow up, as it were, 
to his sexual development. He will probably be of 
shorter stature than the average, owing to premature 
fusion of his epiphyses. 


FIG. §55.—Photomicrograph of tumour, showing the lobuld- 
arrangement of the large polyhedral cells which compose the 
tumour. (x 


SUMMARY 


A case of precocious puberty due to an interstitial- 
cell testicular tumour is described. It is the ninth 
case so far reported. The urinary ketosteroid excre- 
tion, which was considerably raised, fell to normal 
one week after operation. Eighteen months later she 
child was well. His penis had become sliglitiy 
smaller, the pubic hair had disappeared, but his 
muscular development and deep voice were un- 
changed, though he had grown in height several 
inches. 


I wish to thank Dr. Martin Bodian for the patho- 
logical report and Mr. Derek Martin for the ilius- 
trations. 
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MEDIASTINAL NEUROFIBROMA : 

REPORT OF A CASE TREATED SURGICALLY : 

By A. C. BREWER anp R. MARCUS, LiverPooL 

tl 

MEDIASTINAL neurofibromata are uncommon CASE REPORT 

tumours. Heuer and Andrus (1940) collected 20 B. B. (No. 149745), aged 33, para II, was admitted 
authentic cases from the literature and added I case. as an abdominal emergency on Jan. 21, 1951. She 

Bradford, Mahon, and Grow (1947) reported 3 complained of attacks of right-sided abdominal pain . 
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Fic. 556.—Lateral radiograph showing rounded shadow FiG. 557.—Bronchogram showing that the rounded shadow a 

situated posteriorly at right base. seen posteriorly was extrapulmonary. Ath 
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; further cases which were operated on successfully. starting in the groin and occasionally radiating into the 


: all loin. At first the pain lasted for a few hours but recently 
‘These tumours are slow growing end gmerily had increased in severity and persisted. At times she had he 


epigastric pain which was not related to food. The 
physical examination revealed nothing of note. 
INVESTIGATIONS.—Urinalysis, normal. X-ray exami- 
nation of renal tract, no urinary stone shadow shown. 
Intravenous pyelography, normal appearances through- 


out. Barium meal showed no abnormality in the gastro- 
intestinal tract. Radiography of the chest revealed a 

rounded shadow situated posteriorly at the right base TH 

(Fig. 556). A bronchogram (Fig. 557) demonstrated that the 

the lesion was extrapulmonary. rar 

AT OPERATION (Jan. 1).—Right thoracotomy through Th 

the bed of the eighth rib. A large tumour (Fig. 558) of | 

about the size of an orange was found in the paravertebral bec 

gutter extending from D.10 to D.12. The mediastinal dis 

| pleura over the tumour was incised and the tumour will 

. shelled out. The tumour was partly adherent to the mel 
j aorta but was separated from this vessel without difficulty. 

Fixation to the lateral surface of the vertebre rendered bee: 

mobilization difficult, so that the tumour had to be re- skel 

moved from this position without its false capsule. This coll 

was subsequently excised with diathermy. The incision has 

was closed without drainage. ove! 

The post-operative convalescence was partly com- witk 

cause few symptoms. Some have been present for plicated by a pleural effusion which required aspiration dise 


twenty years. on one occasion. S ir 
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REVIEWS 


HISTOLOGICAL REPORT.—*‘ The tumour has a good and 
apparently intact capsule and presents the usual histo- 
logical appearances of a neurofibroma, though in some 
parts it shows myxomatous change and necrosis with 
many fat-laden macrophages which stain brightly with 
Sudan III. In the vicinity of the degenerate areas, 
nuclear abnormalities are so conspicuous as to suggest 
that the tumour has some degree of malignancy.” 


DISCUSSION 


The origin of neurofibromata is from the endo- 
neural or perineural fibrous tissue. They are almost 
invariably situated in the posterior mediastinum. 

Neurofibromata and ganglioneuromata are closely 
allied and have been classed together as ‘ neurino- 
mata’ (Carriére and MHuriez, 1937). Recently 
Efskind and Liavaag (1950) have also advocated the 
use of this term for intrathoracic neurogenic tumours 
because the exact origin of the tumours from the 
ectodermal or mesodermal elements of the nerve- 
sheaths is as yet undecided. 

Histologically these tumours exhibit an extreme 
degree of pleomorphism and examples are found 
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exhibiting every gradation from well-differentiated 
to undifferentiated cells. It is difficult to estimate 
the frequency with which a change to malignancy 
occurs in a tumour which initially was innocent, 
since few untreated cases have been observed over a 
long period. It is therefore advisable in all cases 
producing symptoms to consider surgical removal of 
these tumours, so as to relieve symptoms and remove 
a possible cause of malignancy. 


SUMMARY 


A case of mediastinal neurofibroma treated surgi- 
cally is reported. 


REFERENCES 
BRADFORD, M. L., MAHON, H. W., and Grow, J. B. 
(1947), Surg. Gynec. Obstet., 85, 467. 
CARRIERE, G., and HuRIEZ (1937), Ann. Anat. path. méd.- 
chir., 14, 277. 
EFSKIND, L., and LiavaaG, K. (1950), ¥. thorac. Surg., 20, 


12. 
Hever, G. J., and ANDRUS, W. DE W. (1940), Amer. F. 
Surg., 50, 143. 


REVIEWS AND NOTICES OF BOOKS 


A Handbook of Surgery. By REGINALD C. B. LEDLIE, 
M.B., B.S. (Lond.), F.R.C.S. (Eng.), Surgeon, The 
Royal Cancer Hospital ; etc. ; and MICHAEL HARMER, 
M.A., M.B., B.Chir. (Cantab.), F.R.C.S. (Eng.), 
Assistant Surgeon, The Royal Cancer Hospital ; etc. 
5} <x 7% in. Pp. §35 + viii, with 56 illustrations. 
1951. London: Bailliére, Tindall & Cox. 21s. 

Tuts small handbook of surgery covers the subject in a 
synoptic fashion ; it should prove of value to the student 
who is preparing for his final examination, for it may be 
said to summarize the established facts of surgical patho- 
logy, diagnosis, and treatment. There are some fifty-six 
illustrations in the book, all of which are uniformly good 
and valuable from the instructional standpoint. 


An Atlas of General Affections of the Skeleton. 
By Sir THOMAS FAIRBANK, D.S.O., O.B.E., M.S., 
Hon. M.Ch. (Orth.), F.R.C.S., Consulting Ortho- 
pedic Surgeon and Emeritus Lecturer in Orthopedic 
Surgery, King’s College Hospital. 7 x 10} in. 
Pp. 411 + xx, with §10 illustrations. 1951. Edin- 
burgh: E. & S. Livingstone Ltd. §§s. 


THIS is a unique book in many respects. Firstly, it is 
the first really comprehensive atlas of the common and 
rare affections of the skeleton. Secondly, because Sir 
Thomas has probably seen more of the rare conditions 
of the skeleton than any other living person. Thirdly, 
because the author has made a classification of skeletal 
diseases that will not only be followed the world over but 
will remain as the most comprehensive and sound arrange- 
ment that has so far been published. 

Since the introduction of X rays more and more has 
been discovered regarding the diseases which affect the 
skeleton. Sir Thomas has an exceptional and unparalleled 
collection of radiographs of rare skeletal diseases and he 
has made good use of this collection in this volume. For 
over thirty years the author has published papers dealing 
with orthopedic subjects, many of which involved 
disease of the skeleton, and the material of these papers 
s incorporated in this book. 


This admirable volume, which is comprehensive, 
exact, and accurate, could only have been compiled by 
an enthusiast, one who was interested in his task and 
did not begrudge the many hours of toil that its produc- 
tion demanded. 

The illustrations are superb and are beautifully 
reproduced. The publishers are to be congratulated 
on not reducing the radiographs too much; so often a 
radiograph is reduced to such a degree that the reader 
fails to see the distinctive points. 

Sir Thomas Fairbank has contributed a lasting 
monument to British Surgery in the shape of this impor- 
tant monograph. It will long remain the reference 
— on diseases of the skeleton both at home and 
abroad. 


Functional Neuro-Anatomy. Including an Atlas of 
the Brain Stem. By A. R. BUCHANAN, M.D., Pro- 
fessor of Anatomy, University of Colorado School 
of Medicine, Denver, Colorado. Second edition. 
7 x 10} in. Pp. 323, with 273 illustrations. 1951. 
London: Henry Kimpton. §2s. 6d. 


_ THE second edition, which appears two years after this 


book was first produced, has in addition an atlas of the 
brain-stem prepared from a series of Weil-stained 
sections. This comprises the last twenty-three pages of 
the book and adds much to its value since the excellent 
photographs of the stained sections of the brain-stem 
are offset by a series of explanatory diagrams. As the 
title of the book implies, the functional significance of 
the anatomical arrangement of the central nervous system 
is kept uppermost; this may be seen from certain of 
the chapter headings, e.g., “ the tactile, pain, and thermal 
pathways ”’, “‘ proprioceptive and cranial afferent path- 
ways ”’, “ the special senses of taste, hearing, equilibrium, 
sight, and smell”, “ the functions of the motor cortex 
and the blood-supply of the central nervous system ”’. 
The text is clear and well printed, the illustrations are 
excellent, and the whole production a credit both to 
author and publishers. For nearly twenty years Professor 
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Buchanan has taught the anatomy of the nervous system 
to medical students. He has learnt how best to present 
his subject and has now made his teaching available over 
a wider ambit in the form of this book. Medical students 
everywhere should find it a useful guide to their studies, 
and we predict that it will be as popular with them and 
with others who want a guide to this aspect of neurology 
as any work of its kind. 


Atlas of Histologic Diagnosis in Surgical Pathology. 
By Kari T. NEUBUERGER, M.D., Professor of Patho- 
logy, University of Colorado School of Medicine, 
Denver, Colorado. With a Section on Exfoliative 
Cytology by WALTER T. WIKLE, B.S., M.S., M.D., 
Assistant Professor of Pathology, University of 
Colorado School of Medicine. 6{ x 9j in. Pp. 460 
+x, with 880 illustrations. 1951. London: 
Bailli¢re, Tindall & Cox: 84s. 


Tus atlas, which covers the whole field of surgical 
pathology, contains some 880 photomicrographs, all of 
which have been excellently reproduced. A description 
of each photomicrograph is given together with the actual 
magnification. The magnification varies from 40 to 490 
and the detail in each figure is very good. 

Such an atlas as this should prove of real value to the 
student who wishes to see typical photomicrographs of 
surgical diseases and tumours. Resident medical officers 
will also find this atlas useful, especially when they wish 
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to compare and contrast various microscopical section 
of tumours. 

Dr. Walter T. Wikle has contributed a section o: 
exfoliative cytology which is also well illustrated. 


Oral and Dental Diseases. Aetiology, Histopatholog, 
Clinical Features, and Treatment. By HUBERT H 
Stones, M.D., M.D.S., F.D.S.R.C.S., Professor «° 
Dental Surgery and Director of Dental Educatio: 
University of Liverpool; etc. Second editior 
6} < 93 in. Pp. 1012 + xx, with 959 illustration: , 
some in colour. 1951. Edinburgh: E. & S&S. 
Livingstone Ltd. £5. 


Tue fact that a second edition of this comprehensive 
work should be published within three years of the first 
edition speaks for itself; its popularity and usefulness 
amongst the dental and medical profession is firmly 
established. 

Professor Stones has added much fresh material 
and has rewritten several chapters; a new section on 
diseases of the nervous system and muscles has also been 
incorporated. 

The illustrations are quite a feature of this work : 
there are nearly a hundred coloured pictures, all of 
which are excellent and could not be bettered. 

In our opinion this is far and away the best text-book 
for dental students and a most reliable reference book 
for dental and medical practitioners. 


greatest interest to our readers.} 


BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 
will be made from these for review, precedence being given to new 


A selection 
books and to those having the 


Fellowship Examination Papers. For the Diplomas 
of the Royal College of Surgeons of Edinburgh, 


1947-1951. 4} x 7} in. Pp. §2. Edinburgh: 
E. & S. Livingstone Ltd. §s. 6d. 
The Urology of Childhood. By T. TWwIisTINGTON 


HiGGIns, O.B.E., M.B., Ch.B., F.R.C.S., Senior 
Surgeon, The Hospital for Sick Children, Great 
Ormond Street ; D. INNES WILLIAMS, M.D., M.Chir., 
F.R.C.S., Surgeon, St. Peter’s and St. Paul’s 
Hospitals; and D. F. ELLIson Nasu, F.R.C.S., 
Assistant Surgeon, St. Bartholomew’s Hospital. 6% 
<x of in. Pp. 286 + x, with 136 illustrations. 1951. 
London: Butterworth & Co. (Publishers) Ltd. 45s. 


Plastic Surgery of the Nose. Including Reconstruc- 
tion of War Injuries and of Deformities from Neo- 
plastic, Traumatic, Radiation, Congenital, and Other 
Causes. By JAMES BARRETT Brown, M.D., Professor 
of Clinical Surgery, Washington University School 
of Medicine, St. Louis, Mo.; Chief Consultant in 
Plastic Surgery, United States Veterans Administra- 
tion; and FRANK McDoweELL, M.D., Assistant 
Professor of Clinical Surgery, Washington University 
School of Medicine, St. Louis, Mo. 6} x 10 in. 
Pp. 427, with 379 illustrations, 48 in colour. 1951. 
London: Henry Kimpton. 10§s. 

Chiropodial Orthopedics. By FRANKLIN CHARLES- 
WORTH, F.Ch.S. With a Foreword by Sir HARRY 
PLATT. 5% X 8$ in. Pp. 255 + vili, with 131 
illustrations. 1951. Edinburgh: E. & S. Livingstone 
Ltd. 


The Radium Commission: A Short History of its 
Origin and Work, 1929-1948. Compiled by F. G. 
SpeAR, M.D., and K. GRIFFITHS, M.B.E. 5% x 8} in. 
Pp. 157, with 16 plates. London: His Majesty’s 


Stationery Office. 7s. 6d. 


Wounds of the Extremities in Military Surgery. 
By Oscar P. HAMPTON, jun., M.D., F.A.C.S., 
Instructor in Clinical Orthopedic Surgery, Washing- 
ton University School of Medicine ; etc. 6} x 9} in. 
Pp. 434, with 131 illustrations. 1951. London: 
Henry Kimpton. 70s. 


Traitement chirurgical du Cancer du Rectum. 
By Professor FRANCOIS D’ALLAINES, Paris, with the 
assistance of A. LE Ray, N. Du BoucHET, Cu. DUBOST, 
T. Le BriGAND, and T. Vaysse. Second edition. 
6} x 9} in. Pp. 246, with 76 illustrations, 49 in 
colour. 1951. Paris : Editions Médicales Flammarion. 
5750 fr. 


Surgical Treatment of the Motor-Skeletal System. 
Supervising Editor, FREDERICK W. BANcRoFT, A.8., 
M.D., F.A.C.S., Professor of Clinical Surgery, New 
York Medical College ; etc. ; and HENRY C. MARBLE, 
A.B., M.D., F.A.C.S., Consultant, formerly Chief of 
Fracture Service, Massachusetts General Hospital ; 
etc. Second edition. 6j x 10 in. In 2 volumes. 
Pp. 1303, with 1049 illustrations and 3 colour pla‘es. 
1951. Philadelphia and London : J. B. Lippincott —0. 


£9 9s. 
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